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LIST OF SYMBOLS

Symbol Definition

CS speed of sound (m sec™t)

g acceleration of gravity (m sec™%)

g0 acceleration of gravity at sea level (9,80665 m sec'2)

Ly kinetic temperature gradient dT/dZ (°K m~1)

L molecular temperature gradient dTp/dZ (°K m™)

M molecular weight of air (unitless)

Mg molecular weight of air from O to 90 km altitude
(28.9644)

P pressure (newton cm™%)

P, sea level pressure (10,1899040 newtons cm™%)

PR pressure ratio (percent)

PD pressure difference (newton cm™%)

R* universal gas constant [8.31436 x 10° m® sec=Z (°K)~1]

r' = 6346873 function of latitude used to convert geopotential

height to geometric altitude

r® = 634879% function of latitude used to convert geopotential
height to geometric altitude

S Sutherland's constant (110,4 °K)

T kinetic temperature (°K)

T virtual temperature (°K)

T molecular temperature (°K)

Z geometric altitude (m)

o) geopotential height (m® sec™%)

P latitude (degrees)



DEFINITION OF SYMBOLS (Continued)

Symbol Definition

P density (kg m=>)

oR density ratio (percent)

Po density at sea level (1.236178 kg m™2)

B constant used in Sutherland's viscosity equation

[1.458 x 10-8 kg sec~t m~! (°K)‘l/2]
) coefficient of viscosity (newtons sec m=%)

Mo coefficient of viscosity at sea level
(1.778415 x 10™° newton sec m~%)

M kinematic viscosity (m® sec~t)

4 ratio of specific heat (1.40 unitless)

USS-62 U,S. Standard Atmosphere, 1962

VRA-71 a reference atmosphere for Vandenberg Air Force

Base, California (defined to 90 km and extended
to 700 km altitude)
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TECHNICAL MEMORANDUM X-64590

A REFERENCE ATMOSPHERE FOR VANDENBERG AFB, CALIFORNIA,
ANNUAL (1971 VERSION)

SUMMARY

The reference atmosphere established by this study is based on the
most current annual tabulation of thermodynamic quantities for
Vandenberg Air Force Base, California., This report includes poly-
nomial coefficients for each of the basic thermodynamic parameters of
pressure, density, temperature, and virtual temperature. The coef-
ficients define analytical expressions for each of these quantities
so that they may be computed at any desired altitude, The coefficients
result from a least squares fit of the respective parameters versus
geometric altitude from O to 81,750 meters, The reference atmosphere
is also extended to 700 km altitude by the technique given in the U,S.
Standard Atmosphere, 1962, with latitude adjustments so that it is
directly applicable to Vandenberg Air Force Base. Computed values of
pressure, kinetic temperature, virtual temperature, molecular tempera-
ture, density, coefficient of viscosity, kinematic viscosity, speed
of sound, molecular weight, pressure ratio, density ratio, viscosity
ratio, and pressure difference are tabulated from O to 700 km altitude,

I. INTRODUCTION

It is important that atmospheric models be derived from the most
reliable and current information, These models should be revised or
updated as better information becomes available.

FEarly efforts were mainly concentrated on establishing and revising
specific atmospheric models for the Cape Kennedy area, since this was the
launch site for manned space flights, A reference atmosphere, based on
annual median values of geopotential height, temperature, and relative
humidity at standard pressure levels, was developed for Patrick Air
Force Base, Florida in 1961 [1]. This atmosphere was revised by the
Atlantic Missile Range Atmosphere for Cape Kennedy, Florida (IRIG
104-63) [2], and was later extended to 700 km [3]. This extension
employed methods and basic data above 90 km from the U.S, Standard
Atmosphere, 1962 [4].



Requirements for reference atmospheres at various other locations
have arisen in recent years. Among other purposes, it is important to
determine the effect of certain thermodynamic constraints imposed by
the atmosphere at a variety of locations on a particular space vehicle,
This document presents the most current annual reference atmosphere for
Vandenberg Air Force Base, California (VRA-71). The atmosphere is
defined to 90 km altitude and extended to 700 km, Parameters are
defined using methods similar to those described in reference 3, The
extension to 700 km employs techniques given in the U,S, Standard
Atmosphere, 1962 [4].

II. DETERMINATION OF A REFERENCE ATMOSPHERE FOR
VANDENBERG AIR FORCE BASE, CALTIFORNIA

A. Definition

The reference atmosphere established by this report is defined by
computed values of pressure, kinetic temperature, virtual temperature,
molecular temperature, density, coefficient of viscosity, kinematic
viscosity, speed of sound, molecular weight, pressure ratio, density
ratio, viscosity ratio, and pressure difference, In general, these
parameters are tabulated for each 250-meter interval from 0 to 90 km
altitude, each 1,000-meter interval from 90 to 300 km altitude, and
each 2,000-meter interval from 300 to 700 km altitude. However,
kinematic viscosity and kinetic temperature are computed from O to
90 km altitude only, virtual temperature becomes the same as kinetic
temperature above the moisture layer (9,950 meters altitude), and
molecular temperature is computed from 90 to 700 km altitude,

B. Procedure

1. Basic Data

The basic data used in deriving this atmosphere are taken from
reference 5, which is Part I of the Inter-Range Instrumentation Group
Reference Atmosphere for Point Arguello, California (launch site -
Vandenberg Air Force Base), and from reference 6, which is a preliminary
document extending that atmosphere to 90 km,

2. Curve-Fitting Technique
Values of pressure, density, temperature and virtual tempera-

ture are taken from the two reports and subjected to a least-squares
curve-fit procedure versus geometric altitude from O to 81,750 meters,



the altitude at which the fitted temperature profile intersects the
U.S. Standard Atmosphere, 1962, The coefficients generated by this
method define a fifth-degree polynomial as a function of altitude for
each thermodynamic quantity subjected to a curve fit, Using the
appropriate polynomial, values of pressure, virtual temperature,
kinetic temperature, and density can be computed at any desired alti-
tude. For purposes of this report, tabulated values (Table II) are
given only at discrete altitudes, as described in (A) above.

Both kinetic temperature and virtual temperature result from
simple curve fits of the quantity versus altitude (see equations (11)
and (12) below)., Since pressure and density vary logarithmically with
height, a slightly different procedure was used in deriving coefficients
for these parameters., Instead of curve-fitting linear functions of
pressure and density, the quantities

in 2 and in £
Py 01

were curve-fitted as a function of geometric altitude, (Here, P; and

pr are, respectively, 1,000 mb and the density at that level,) There-
fore, the expression defining these quantities are exponential functions
of the polynomial (see equations (1) and (6) below).

In performing the curve fits, each curve is broken into five legs
and coefficients are derived for each leg. Therefore, these derived
coefficients, as listed in Table I, are neither the same from equation
to equation nor from leg to leg. 1In keeping with the procedures of
reference 3, no coefficients are given for virtual température or
density above the third leg (28,250 meters), Density is computed above
this level via the equation of state,

3. Extension of the Atmosphere and Latitudinal Adjustments

This reference atmosphere is extended to 700 km altitude by
integration of basic data from the U.S, Standard Atmosphere, 1962,
This extension begins at 81,750 meters and assumes an isothermal
profile to 90,000 meters, In the region from 90,000 to 700,000 meters,
linear segments of molecular temperature versus altitude are defined by
the gradients given in the U.S. Standard Atmosphere, 1962,

The pressure values above 81,750 meters are computed by integra-
tion of the hydrostatic equation with proper latitude adjustments, TIf
g, is the actual acceleration of gravity at mean sea level at latitude
¢, the geopotential height & [7] is given by



where

2
. R
-(08/92),,_ ’

ate
Pi

-(ag/az)z=0 = 3,085462 x 107% + 2.27 x 107° cos 2¢

- 2 x 107*% cos 49,

and

Thus, latitude adjustments for Vandenberg are incorporated
into the pressure equation by using the appropriate values of r* and r'
for that location (see equations (2) and (4)).

4, Derived Thermodynamic Quantities
The following section explains the final computation of
thermodynamic quantities listed in Table II, Analytical equations are
presented when applicable, Derived values of the coefficients
(Ay ... As) are given in Table I.

a. Pressure

(1) Altitude Region: 0 to 81,750 meters
P =Py exp(A, + ArZ + ApZ% + AsZ” + ALZ* + AsZP) (1)

where

P, = 10,0 newtons cm™%,



(2) Altitude Region: 81,750 to 90,000 meters

(a) Analytical Equation

-2 M r'r* (2-7.)
0 0 b
]

P = Pb exp [ » : )
R“Tb(r”+z)(r“+zb)

(b) Computational Equation

-1.376598941 x 10*2 (z-z )7
P =P exp b (3)
b Ty, (6348794+2) (634879447, ) J
where
Pb = pressure at base

—3
Il

b kinetic temperature at base
Zy, = geometric altitude at base,
(3) Altitude Region: 90,000 to 700,000 meters

(a) Analytical Equation for L, £ 0

] ata

gM r r° T b
Ln P = In P+ [ =2 J Ln [T +Lm(Z-Z )]. (4)
L R‘(r“+z)(r“+zb) mb m b

(b) Computational Equation for Ly, # 0

12 1 T
In P = Ln P. + 1,376598941 x 10 Lo mb ,
b Tmb

Lm(6348794+z)(6348794+Zb) +Lm(Z-Zb)

(5)

where T} equals molecular temperature at base, If L, equals zero,

the analytical equation is the same as equation (2), and the computa-
tional equation is the same as equation (3), 1In this altitude

region, however, molecular temperature (Tpp) is used instead of kinetic
temperature (Ty).



b. Density

(1) Altitude Region: O to 28,250 meters

0 = py exp(A, + A1Z + ApZ® + AsZ3 + ALZ* + AsZ®), (6)

where

py = density at the 1000 mb level (1.2172 kg m=>).

(2) Altitude Region: 28,250 to 700,000 meters
(a) Analytical Equation
10* M P
o

p=——". (7

R* T
n

(b) Computational Equation
o = (0.3483676 x 10%) = (8)
n

where

T =T from 28,250 to 90,000 meters altitude

e}
1l

Tm from 90,000 to 700,000 meters altitude,

¢, Density Ratio

Altitude Region: O to 700,000 meters
PR = D/DO. (9)

d. Pressure Ratio
Altitude Region: 0 to 700,000 meters

PR = P/P,. (10)



e, Virtual Temperature

Altitude Region: O to 9,950 meters
TF = A + A7 + AgZ® + Az7° + ALZ* + AsZ°. (11)

Virtual temperature is the same as kinetic temperature above 9,950
meters altitude,

f. Kinetic Temperature

(1) Altitude Region: O to 81,750 meters

T = Ay + A7 + AZ2 + AsZ® + AZ* + ASZ. (12)

(2) Altitude Region: 81,750 to 90,000 meters

T=T 41,02 - 7)), (13)

where

Tb = kinetic temperature at base,

(3) Altitude Region: 90,000 to 700,000 meters

MT
m

Y (14)
O

T =

g. Molecular Temperature
(1) Altitude Region: O to 90,000 meters

The molecular temperature is equal to the kinetic
temperature in this altitude region, as the molecular weight is con-
sidered to be of the constant value M,.

(2) Altitude Region: 90,000 to 700,000

To=T +L (Z2-2Z), (15)



where

Tmb = molecular temperature at base

N
]

b ~geometric height at base,

h. Coefficient of Viscosity
Altitude Region: O to 700,000 meters

(a) Analytical Equation

B(T_)?/?
U o= T;—:T?;__ . (16)

(b) Computational Equation

1.458 x 10-© (Tn)3/2

H= T + 110.4 ’ 7
n
where
Tn = T from O to 90,000 meters altitude
Tn = Tm from 90,000 to 700,000 meters altitude,

i. Kinematic Viscosity
(1) Altitude Region: O to 90,000 meters
n = plo. (18)
(2) Altitude Region: 90,000 to 700,000 meters

Kinematic viscosity is not computed above 90,000
meters altitude,



j. Viscosity Ratio

Altitude Region: 0 to 700,000 meters

HR = u/pg. (19)

k., Speed of Sound
Altitude Region: O to 700,000 meters

(a) Analytical Equation

C =

S —_— . (20)

M0 B

%* 1/2
[7 R an /
]

(b) Computational Equation

Cg = 20.046707 (T_)*/2 (21)
where
T = T from 0 to 9,950 meters altitude
T, =T from 9,950 to 90,000 meters altitude
T, = T, from 90,000 to 700,000 meters altitude,

1, Pressure Difference
Altitude Region: O to 700,000 meters

PD = P_ - P. (22)

m, Molecular Weight
(1) Altitude Region: 0 to 90,000 meters

Molecular weight is taken to be of constant value
(28.9644) below 90,000 meters altitude,



(2) Altitude Region: 90,000 to 700,000 meters

M= M+ M (Z - 2), (23)

where

molecular weight at base

2 o

molecular weight gradient

N
1l

geometric altitude at base.

5. Computer Subroutine

The computer subroutine used in the development of this report
is essentially the PRA-63 program, The only modifications were the sub-
stitution of certain constants and input data applicable to Vandenberg
Air Force Base, " As modified for this report, the VRA-71 subroutine has
the capability of generating the most current thermodynamic quantities
for Vandenberg and may be considered to be the best representation of
annual atmospheric conditions at that location from the surface to
700 km altitude. Both the VRA-71 and PRA-63 computer subroutines are
available and may be obtained by contacting the Aerospace Environment
Division, MSFC,

ITI. U.S., STANDARD ATMOSPHERE, 1962 COMPARISON

A, Comparison of Temperature Profiles

Some differences will be noted in the Vandenberg temperature pro-
file and that of the U.S, Standard Atmosphere, 1962 (see figure 1).
The Vandenberg temperatures are warmer through most of the troposphere,
but become colder in the lower stratosphere, TIn the middle and upper
stratosphere, the Vandenberg profile is again warmer, Both profiles
assume about the same temperatures at the stratopause (about 50 km),
The U.S. Standard Atmosphere, 1962 is usually considered representa-
tive of mean conditions at 45°N latitude, The Vandenberg curve
correctly depicts a profile for a location slightly southward,

10



B. Absolute Differences

The absolute pressure, temperature, and density differences
between the atmosphere defined by this report and the U,S, Standard
Atmosphere, 1962 (see figure 2), are computed for each km altitude
by the following equations:

AT = T, - Tg (24)
AP = Pp - Py (25)
Ap = pp = Pgs (26)

where the subscript "R" denotes parameters from the atmosphere defined
by this report and "S" denotes parameters from the U.S. Standard
Atmosphere, 1962, The temperature deviations reflect those features
noted in figure 1, Pressure differences are greatest in the middle
and upper troposphere, and are generally in phase with temperature
differences to about 20 km, Density deviations are large and negative
in the lower troposphere, but reach a maximum positive value at about
13 km,

C. Relative Comparison

The wide range of values assumed by the thermodynamic parameters
makes it necessary to compute relative comparisons. Such a computa-
tion affords a more satisfactory depiction of deviations in the higher
altitudes where pressure and density values are small, The relative
differences between temperature, pressure, and density values from the
atmosphere defined by this report and the U.S, Standard Atmosphere,
1962, are computed as follows:

T - T
. S
ar = —=—=x 100 (27)
S
p_ - P
R~ Fs
o= x 100 (28)
s
op = P
ro L= 28 4 100 (29)
rel Pg

11



where the subscript "R'" denotes parameters from the Vandenberg Atmosphere
and "S" denotes parameters from the U.S. Standard Atmosphere, 1962,

These relative differences, illustrated in figure 3, are related
by the following equations:

AP - Ap
ATrel _ rel rel (30)

(AYe) N

1+ rel

100
ASTrel

APrel - ATrel * Aprel + Aprel <'100 > (1)
Ao rel rel (32)

These relations can be derived from the equation of state. As
can be seen from equation (30), ATy .7 is equal to APro] if Apypep is
zero. FEquation (31) states that APre] is equal to Aprel if ATy is
zero., This is illustrated in figure 3. It may also be noted in fig-
ure 3 that maximum relative pressure differences occur with increasing
altitude as the corresponding relative temperature differences approach
zero from positive values, Conversely, minimum relative pressure dif-
ferences occur as the corresponding temperature differences approach
zero from negative values, These trends support the validity of the
hydrostatic relation for this atmosphere,

IV, CONCLUSIONS

The atmosphere defined by this report provides a consistent set
of thermodynamic parameters representative of conditions over Vandenberg
Air Force Base, California. It is defined to 90 km altitude and
extended to 700 km altitude, The results are subject to future revisions

12



as more frequent and accurate measurements are combined with continuing
improvements in data reduction. TIncreasingly accurate representations
of thermodynamic variability at all locations will also come from
improved knowledge of dynamic processes in the upper atmosphere,

The results presented here are the most complete and current annual
tabulations of thermodynamic quantities for the Vandenberg launch area.
It is recommended that this reference atmosphere be used in missile and
space vehicle design, performance, and trajectory studies regarding the
Western Test Range, Vandenberg Air Force Base, California,

13
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Leg III

Parameters

Pressure
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Temperature

Virtual Temp.

Leg IV

Parameters

Pressure

Temperature

Leg V

Parameters

Pressure

Tempe ratu&\e

Table 1,

A9

1.8812367x10

2

1.5470847x10"2

2.8588177x10°
2.8715277x10°

Ao

7.5926341x10"

-1.8048718x10°
6.6695824x10°
6.6695824x10°

A9

-1.5119643x10

6.6447200x10
6.6447200x10

0
-2.6647834x10°
2

2

49

-5.0774336x10"
-3.1441590x10%

Ao

2

2

4.9682465%107 "

-2.0223418x10°

DERIVED COEFFICIENTS FOR EMPIRICAL POLYNOMIALS

0=2Z < 9950 meters

A A A A A

1 2 3 4 5
. B . B} 2
-1.1845111x10"% -3.5545155x107 0 -6.5016675x10" 1% -5.2355006x107 18  3.4885003x1072%
. . B} B} -2
1.2568957x10"%  8.8865136x107°  -1.5579407x10 1%  1.2916496x1071® -4.3994795x107%}
3.1763281x1073 -3.1118251x10°°  5.2518793x107 10 _4.6448685x107 1% 1.6145641x10718
2.1517327x107° -2.7196694x107°  4.5126345x107 10 -3,9876511x1071*  1.3941650x107*8
9950 < Z < 18040 meters
A A, A, A, A,
21.3107406x10"%  1,4637277x10°7  -3.1016812x10° 1%  1.3256585x107 17 -1.7447999x10‘22
3.1917064x107% _2.3142097x1078  -1.1163903x1071%  1.2861068x10"1¢ .3 0063455x107%"
-8.6067580x10°%  3.0132231x10°%  3.8218058x10710 _3.3634352x10"'%  7.5058913x10" 17
-8.6067580x10"%  3.0132231x107® 3.8218058x107 10 _3.3634352x1071%  7.5058913x107 17
18040 = Z < 28250 meters
A A, A, A, A,
6.4840176x107° -2.6797416x1077  -6.7408841x10" 1>  3.2442591x10" 17 _4.3323941x10"%%
2.6811921x10°% -8.3362456x10"7  -9.9651556x10" 1%  5.1729970x10" 17 _7.0315170x10 22
-5.5557022x10 %  5.6912588x10 7  1.7131166x10"'% -7.9541590x10" 1%  1.0455683x10 17
-5.5557022x107%  5.6912588x107 7  1.7131166x10"10 _7.9541590%10715  1.0435683x10" 1
28250 < Z < 49065 meters
Ay Ay By Ay Ag
-1.3229173x10"% -3.3047358x10710 -2.8081769x10"1% 1.1235247x10"% .g.9039449x107 2%

7 -11 -16

4.4022912x107% -8.4909942x107  -1.8977607x10 .5503680x10 -7.8943270x10" 21

o]

49065 < Z < 81750 meters

A A A A

A 2 3 4 5

1

4
1

9 -14

1.3301416x10 -3.5535259x10" 17
-1.5919380x10" ' 3.5857350x107 16

1.1167046x10" 24

-1.1246815x10—6

-2.0600983x10"
1.0809620x10"

1.5827238x10"
-1.7624631x10'21

w

Equation

(1
(6)
(12)
(11)

Equation

(1)
(6)
(12)
(11)

Equation

(1)
(6)
(12)
(11)

Equation

(n

(12)

Equation

(1)
(12)



NOTES ON TABULAR VALUES IN TABLE II

The two-digit numbers that are preceded by the plus or minus sign
indicate the power of 10 by which the respective principal value must be
multiplied, For example, a tabular value indicated as:

2.8588177+02 is 285,88177

and

1.5663607-05 is ,000015663607,

The density ratio and pressure difference at altitude Z = 0 do not
assume the exact values of 1 or 0, This is due to round-off errors
and computer conversion processes,

18
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TABLE II - VANDENBERG AFB REFERENCE ATMOSPHERE
VERSUS GEOMETRIC ALTITUDE (ANNUAL)

GEOMETRIC PRESSURE KINETIC VIRTUAL DENSITY KINEMATIC COEFFICIENT SPEED OF
ALTITUDE TEMPERATURE | TEMPERATURE VISCOSITY OF VISCOSITY SOUND
meters newtons cm-2 degrees K degrees K kg m-3 m2 sec-l newton-sec m-2 m sec!
fle 1+0189904+41 2+8588177+92 2:867)15277%32 _122361775+0¢ L Le4386405=n5 1+7784150=05 33970470402
250 9e8923475+90 2e8648939+32 2e8752762+%(02 1¢1985748+pg 124862289=05 1+7813565-05 3¢3992635%02
500 946329909+20 2eB875477+02 2+87602684+902 121632496+00 1+6324711~p5 1e7826493~05. 33997072402 |
750 993215617450 2+86723564+)2 2087414B4+)2 1+1299101+00 1+5775382-05 1¢7B24763=05 3¢3985968+02

1000

Fe477941+J0

228642662%02

2086959764 %02.

1250
1500,

B¢78314318+30
$805222274+30

24B8597724+92
2+85)9428+32

1750

842699430400

2000

BeN243802%30

248431592+02

2832971 1+02

203638123+%32
2+98559284+%0,
2+08465663+02

22835%4245%72

1+0983266%)0

140682858+00

1+U3%111+00
1.0121450+00

F.4875564=00)

2250,
2500

7+7852300%00
75523727+30

2+8215979+22
2.8192301+02

2750

73255783+00

2000

72 1034658%8+30

2+7v60323+02

27821440+02

208242442+02
208116363%02
2¢7982608+%02

2+7842384+02

9e6032948=0)
?+3576941=01
7119928001}

3250,
3500

648894233 +00
4e6797081%00

2+7674821+32

27527828%22 .

73750,

6+¢4753458+40

207374333+932

40004

6e27461809+70

27217236%12

2¢7696706+02
207546403%02
2e7392165+02

2 7234509*02

4250
_ 4500,

6+0320661+00 .

5e89284619+50

2¢7557486+02

2:0875133%02 .

4750

57084365+00

206730281+02

S000.

$+5286458+,0

206563136402

2+7073833+%92

2+6710441%02

206744510+%g2

5250
8500

543534321 +33
5e1826251+03

2¢6393697+32

206221941+02 ..

5750,

5¢0161405+00

2463478732+02

6000

48538800+07

2+5371198+32

2064y5433+92
206232337%02
26(56842%02

2+5878504%932 .

6250
4500,

4¢6957514+0Q0
4e5416673+00

2+56920546+032
25510286+ J2

2954698B482+02
225515%53+%02

6750

“423915456+00

2453258806%32

7000

422453086+0Q

2+5138878+32

2+5330127+%92

205142269%52

7250
..2200.

4¢1328832+00
3s9641998+30

2¢4949368+02
2+4757505+22

775G

36829192490

2+4363751+02

8000

3eb6?77986+30

24346847133+02

224952106%32
204759654%492
204565825%u2

24373443 %02

8250
8500

3e5677584+)0
3e4456147+09

2441721205%22

293975626+32 .

8750

3¢3247124+09

2¢37799183+32

2«4174285%32
2+3978051+32
2¢3782613%02

8e6652073=0])
Be4471642=01
Be234750b=0]

.84027618%~01

7825480201
726283938=0}
744352594=0]

_7+2468p38=g)

7eU0b259v6=01
6.8825086=3]
6e7064270~01

6.5342533=0}

543465899001
642012655=0)
S434026U8=01

5882786%=0}

547287399-0)
545780031=0})
5e4304708~0}

5285997001
Sel4444b4~0}
5.,00%96633=01
4e8594867=0]

8.8892961~01.

16216058705

127819528=05

3¢3961291%02

tas6648510~05
1*70744%93=05
127495724=05

127913862=05

107785384=05

17750833~05 . .

17708209=05

127658691-0Q5

3+3924802+02
.343878074%02
3¢3822503+02

137593246402

1+3330492=-05
1¢8747107=05%
1+9165104~p5

129585771 ~n5 .

17603312=35
1+7542969=05.
14747843705

127410372=05

303489424+02

. 3e3614%343+02

303534293+02

3e¢3450165+02

2.0010280-05
2+0439693~05
2+0874945=05

2+1316859~05
2+1766137=05
202223374=05
202689)57=05

28316357905

1¢7339323-05
107265744=05.
17189996=05

343362540+02

. 303271895+02

3431786414402

1e7112362=55 = 3.3082996+02

1¢7033048=05
106952198=05
1+68699g3~05

302985264402

_3028855746+02

3¢2784033+02

293647245=05
2+4140292~05
2.4642901-05

2+5155218=p5

1+6786233~y5 3e268(0685+n2
1+6701102=08% 3+2575546+02
14661457706 3+2468599+p2 .
1+6526582=05 3+2359808%¢2

126437062=05

302249129+g2

2+5677380~05
206209540=05
2046751899~05

2+7304746=95 .

2¢7868495~05
2+8443735=05
2+9U31288=05

249632266705

3¢0248140=05
3e088UB27~05
361532769=05

1463459461 =05

302136515+02

0126253232705 342021933+%02

1+6158845=05

_1+6062891-05

31905367402

3e01786835+02

1+5965136=35
1e5865939=05
1+5765356=05

L 1*56636p7=g5

301666397402
3e1544169+02
3e14920329+02

31295134+02

19556099105
15457932~05
1+5354840-05

3¢1168929+02
3e1042164%02
3.0915401+02
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TABLE II (CONT'D) -VANDENBERG

AFB REF. ATMOSPHERE (ANNUAL)

GEOMETRIC PRESSURE DENSITY VISCOSITY MOLECULAR PRESSURE
ALTITUDE RATIO RATIO RATIO WEIGHT DIFFERENCE
meters unitless unitless unitless unitiess newtons cm-2
0. 1.0000800+32 909999962=01 140002003+00 ] 2.8964400+01 =2,3841858~07
250 9e7079B84=01 Fe6958i04=01 Lo le540+00 : 249755700~01
_..500. Fe4240248=01 L 741006901 1e3023759+00 548691311-0}
750 9o 147840501 7e1403507=01 1+07322336+00 8.6834228=01
19000 8¢8791750-92 BeB8Y48389-01 1+20014832+0u0 101421099+00
1250 de6177767-01 Beb418527=01 legn30674+00 1¢4084722+00
1500 5¢3534030-01 ded398523=01 Fe9312657=01 106676766%00
1750 4+1158203=21 3e18767259=01 Fe9572786=01 %) 1+9199610+00
i)
2000 7eH7H4R344-34 79742209~01 FeP274545=ut "u‘, 21655538+00
2250 7¢6401407~01 Te7685372=01 Fe8983153=01 S 24046741400
2500, 724116230201 7+5698598-=0} FeBp43IBM4=]]) 2+6375313+00 .
2750 7+18905%2=031 7377520101 Fe3285973=01 (e} 2+8643256+00
O _ [
(@]
3nu0. 6+9722500=91 7+1909515=91 9+75393249=01 o) .3.0852482+00
3250 6e7610286=031 7-0096760=01 Fe7493743=01 N 3.3004837+00
3500 645552218=01 62833271 1=01 Fe7335011=01 . 3.5101960%00
3750, 62354668101 bebb14602%01 Feb659083=031 8 3.7145582+00
—
4000 601592149=31 004939921 -01 e622258%*3) < 3s%137231+%00
4250 5+9087177=01 $+3303330-91 F+5776562=01 S 441078379+00
4500 5+7330396=01 51707 y62=31 Fru321947=01 7)) 402970421+00
4750 546020513~01 5e0147159=91 Fe4359202=01 % 444814675+00
R bS] - -
5000 5¢4256308-01 LeB622696=y] 9+4338556=0} — 4e6612382+00
5250 5¢2536629-01 5e7132545=31 Fe3910039=-U1 I 448364719+00
5580« 50036039201 5+5675709-01 ..7e342350%-01 © ..50072789+0u
5750 449226572~01 5¢4251305-01 9429207 14=01 L S5¢1737635+00
. = I
6000 4763420701 5+2858031=0) . 9e24253494=0] %
6250 “4e6082391~31 5¢1496020=01 Fe1913083-01 i
6500 444570266=01 54016492701 9+13930669=01 ] . 506482366+00
6750 4+3097026=01 4e8862387-01 Fe086093b~01 8 57983584400
,, a _ S,
(¢}
7000 4e1061910=01 4e758851 301 Fe0320878=y} = 549445953+00
7250 H4e3264199~0) 1e6342354=01 8e9771712=01 6.0870208+00
7500 3.8903219=01) 425123018-01 . 8e9213927=01 :
7750 3¢7578297~01 42392952101 BedoHyibl=ul
8000 34628884631 427 6usgg=ul 8e8176218=01 6«4921055+00
3250 3e53349269=01 4e1615734=01 Be7499207=U1 - 646199456400
8500, 3.3814805=01 _1e0893962=01 | Beb919544=u1 ’
87507 302627514-01 3:9391469~01 +a346027=01 2.8964400+01
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TABLE II (CONT'D) - VANDENBERG AFB REFERENCE ATMOSPHERE (ANNUAL)

1+0303028=0%

GEOMETRIC KINETIC VIRTUAL DENSITY KINEMATIC COEFFICIENT SPEED OF
ALTITUDE PRESSURE | 1EMPERATURE | TEMPERATURE VISCOSITY | OF VISCOSITY SOUND
meters newtons cm-2 degrees K degrees K kg m-3 m2 sec-| newton-sec m-2 m sec-l
9000 322071987+00 203584646+ (32 293589045+ 427357451701 322207045=05 15252423=05 3¢07B9330+02
9250, 3.0930220+00 2+3395899+02 243398B591+92 4e6042411~0} 3+2907477=05 1¢5151396=05 300664783402
9500 . 2098213265+00 223210212402 . 2.3212722+%32 4e4747924=0 3+3638763=05 145052648=05__ _ 3.0542747+02
9750 2¢8744810+30 2+3031586+02 243033142+32 4e3471910=0) 3+4406635=05 104957222=~05 3e0424374+02
10000, 2077036815+90 2+2850572+2 222850072%02 . Me2242641701 __  3e5177528=095 _1+48599)7=05 3e0303224+02
10250 2¢6680694+20 242657394%02 202657094+02 40102717501 3+5966632=05 104756093=05 30174992402
10500, 25687450+030) 222484695+02 242434695402 3¢9303008~01 3'6338961‘05",”,Wllﬂéé}OLZZQi;_‘_j:ﬂﬂiiilﬂinlm
10750, 204726369+90 202330947402 202330947+92 3¢8576578=p) 3e7774273=05 194579737-05 2¢9957021+02
11000 203796741 +00 222193979+02 202]193979+%02 347353754=03 3+883235] =05 1+450534]1 -5 2e9865008+02
11250 242897856+00 242071979+02 202071979+32 3.6139731=0) 309952998=05 1¢44389g6=05 29782811402
11500 22029009+50 2+1963208+02 201963204+ 02 3+4939109-01 401156004=05 144379541=05 2¢9709336+02
11750, 2¢1189499+00 2+1865009+02 2.1866009+02 3.3755875+0} 4e244]1156=095 1043246384=~05 2+9643523+02
12000, 2e[0378622+([) 2+1773813+02 2217788} 3+02 3.2523345:a1 e 4238(38243=05 je4278611=p5 29584359+p2
12250 1295958681 +90 201730147+02 2¢1700147+02 de1454643=0 4¢52570340=05 144235441 =05 2+9530880+02
12500, 1e8439979+00 221028630402 | 2.1628650+02 3.0341834=01 4046787367~05 124196146=05 209482193402
12750 1e3110822+00 241563272+02 2s1563072%02 2¢9254849~=0]) 4¢8399111=05 Le#4160055=05 2.9437462+02
13000, 1+7407523+00 2+1502290+02 221502270%02 ... .. 24820108%~D) - 5eQ0%2260=05 14126562%05 209395944+02
13250. 106729394+30 241445314402 201445314+02 247175530~0 5+1866990=05 14095129~05 2+9356972+02
13500, 1e60757%2+n0 201391272402 . 241391292+02 206180781=0} 50372373505 1.4065293-05 _ 249319973+02
13750 1e5445922+0Q 2¢1339533+02 2+1339533+02 2e5217112~0) 5¢5663302~p5 1+4036677~=05 29284480402
1400Qe 12483923 1+00 2+1289493+32 221289493%02  _244284485-0) . 507686%66=05 149008983=05 29250124+02
14250 14255013+y0 2012408097+02 2¢1240807+02 243382597-=0} He9796659=05 1398201205 209216660+02
14500 1e34924610%00 2¢11932380+02 2+1193280+02 2.251g912~q} 6+1995074=095 123955657-05 2+9183955+02
14750 1e3151367+00 241146935+02 201146905+, 2el6b8689=y] 64285924=05 10392997=05 209152007402
15000 1+2630643+30 201151876+32 221101876%y2 220855008201  6+6674156=5 13904901=05 2¢%9120953+02
15250 1+2129798+40 2+1058578+92 221058578+ 2.00688y8=0) 6+9166167=05% 13880825=05 249091062402
15500 1e1648208+30 21017622+02 2+1017622%02 1+9308%01~-0] 179177017705 1¢3858033=05 29062759%02
15750, 1e1185252+00 240979829+02 2+0979829+02 1e8574007-0) 724496492~05 103836983=-05 209036617+02
16000 120740324+%00 2+0746258+32 220946258%92 147862758=0; 7+7358g0u=n® 123818273-35 2+9013377+02
16250 1.0312825+90 2.0918206+u2 20918206+%02 1¢7173747=0} 80370511=g5 1e3802628~05% 248993942+92
16500. = 9.9021667=01 _ 2.0897209+p2. 2:0897209%02 1+6505515=0] 8+3553369=05_ 137939 12~05 248979387+02
16750 Pe5377749=y1 240885070+02 290885070+52 1e5856594=0) 80692999605 1¢3784137=358 2¢8970969+p02
17000, 941290847=01] 2s0883856%02 220883855*52 .1e52255]17=0) 90528671205 123783458-05 2+8970126%02
17250 8e7555424=01 240895901+02 200895901+02 1e4610826=0} Fe4383317=05 1e3790182~0% 208978481+02
L2500, Heqléol8a=i] 2209223825402 | 2e0N923525%02 1e4011111=-01 7+3534390-05 1e3805762-05 __ _2.8997834+02
17750 BeJ8175494=731 2.09705446+02 200970545+5 143424996=0} 1383181 1~-ys 2+9030193+02
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TABLE II (CONT'D) - VANDENBERG AFB REFERENCE ATMOSPHERE (ANNUAL)

GEOMETRIC PRESSURE KINETIC VIRTUAL DENSITY "KINEMATIC COEFFICIENT SPEED OF
ALTITUDE TEMPERATURE | TEMPERATURE VISCOSITY OF VISCOSITY SOUND
meters newtons cm-2 degrees K degrees K kg m-3 m2 sec-| newton-sec m-2 m sec-l
18000 Zs76046495=01 201339248402 22103%9268%)2 1285118470} 1ep07%2843=n4 10367408105 2;9077721*02
18250 74516521 =01 201072380+02 2+1972380%02 1¢2321339=01 1+3271910=-0% 1+3888532=05 2+91005%94+02
18500 7:1625661=01 2,1099521+02 . 2+1099521%02 1+1824420-0) 191758372-g% 1+3903592-05 209119329%02
18750, 6+8839178=-01 2¢1131205+02 2¢1131205%02 1e1344795=0} 1+2270999-p4 193921197=05 2+7141183+p2
19000 6+615%9133=01 2011668582+02 201166882%32 1088241601 . 1+281058}=04  _ _13941008-05 209165773+02
19250, 643571371-01 2+129060318+02 2+1206018%02 1043715901 1933778%6=04 13962723=05 29192724%02
- 19500 6010385615=g1 2.12481933+02 . 2+1248103%02 . 1s3008831=0} 1+3973715-04 103986055-05% 209221677402
19750 5.8695436=01 201292641402 201292641%32 F5971841=02 je4598788=-p4 le4010726=05 249252287+02
20000 56398303-01 213391562+02 201339162+32 9220319110=02 1205253866=p4 _ _ 124036472=05 229284225+02
20250+« S5e4191591=01 2.1387214+02 2¢1387214+%32 84822667902 195939668=04 1+4063040~05 2¢9317178+02
20500, 5.2072420=01 201436370+02 L 291436370%02 844590651 -02 1+4656914=04 104090192705 2.9350850+02
20750 5.40038653~01 201486231+02 201486231+02 84¢1106670-02 1+7406301=04 1+4117706+05 2+9384964+02
21000 44808691101 2015346418+02 20]1536418+%32 7077709038=02 108188514=p%  __ __1+4145373-05 209419263+02
212500 406214602~01 201586584402 2+1586584+02 744578129-02 1+9004231=04 1e417300a=05 2°9453507+02
21500, 4,4418927=01 2+16356406+02 _201636406%02 . .7.1523728=D2 1e9854126=04 14420041105 2+2487477402
21750 402697104=01 241685597+02 2¢1685597+32 6.6602822=02 2+0738867-04 1e4227448=05 2+9520978+02
22000 4¢10496343~01 241733892+92 2¢1733892%+52 65810409702 _ . . 21659138-04 1¢4253967=05 209553832402
22250 3.9463901=01 241781369+02 241781069+%02 60314147902 2+2615638~04 1+4279848=-05% 2¢9585891+02
22500 3.7947057-01 2+1826928+02 __2e1826928%32 . .6e05%91002"02 2+3609087=04 1+4304983=05____ 2¢9617020+02
22750, 3eb493144=01 21871304+02 2+1871304+%32 5+8153976=02 2+46402%6-04 1¢4329283-05 2+9647112%02
23000 305099534~01 2¢1914086+02 201914086%02 505825416=02 . 2°5709956-08 . _1+435269g=05 2096760%94+02
23250 3e3763641=01 2¢1955175+02 221955175402 5¢3600409-02 2+6819108~04 12437515205 249703902+02
23500 32482963-01 24199452102 2+1994521%02 541474152-02 207968686=04 19439664405 249730506402
23750+« 3.1255032~01 2+2032124+02 202032124%02 429441865=D2 2+9159841=04 1e4417169-05 29755910%02
24000 3007746901 2+2068008+%02 202068008%02 407498948-02. . . .3°0393812=g4 _ 12443674}=95 2+9780132+02
24250, 248947946=01 2021032236402 2+2102236%02 495640858=02 301672055=04 1+4455397=-05 249803218+02
24500 207864212=01 202134934402 222134934%02  4.3863223=02 342996225=p4 S 1+4473208-05 209825256+pn2
24750 246824072-01 202166262402 242166262%02 44216176002 3e4368256=04 10449326105 209846354402
25000 245825416=01 202]196423+02 292196423y 420532336-02 S 3e5790363=p%" 12450667 0=05 209866653+02
25250 204866203~01 242225667+02 202225667+%02 348970971 ~02 34726509704 1+4522570=05 249886320402
25500 243944465=01 202254294*02 202254294%02 37473797~02 3¢8795445-p4 1¢4538126-05 2+9905561*02
25750 2+3358300~01 202282657+02 202282657+02 3.46037118=02 4e384834=04 1+4553530-05 2¢9924613+02
26000 202205890g~01 202311148%02 2+23113148%02 324657364702 . 40203722904 _1+4568995-05 209943738+02
262500 201385474=91 2.2340222+02 242340222%02 3¢3331123-02 4+3757205=04 144584768-05 2¢9963242+02
265000 240595348~01 2+2370383+02 2+2370383+%032 3.2055%122-02_ . 4+555u0039~p4 1e4601121=05 2+9983461+02
26750, 1+9833962~01 242402190402 202402190%02 3.0826228+-02 42742181 1=pH4 1+4618355=-05 3.0004769+02
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TABLE IT (CONT'D) -VANDENBERG

AFB REF. ATMOSPHERE (ANNUAL)

GEOMETRIC PRESSURE DENSITY VISCOSITY MOLECULAR PRESSURE
ALTITUDE RATIO RATIO RATIO WEIGHT DIFFERENCE
meters unitless unitiess unitless unitless newtons c¢m-2
18000, 7.6158366-02 12039590 =0l 7.7991252-0} 2.8964400+01 9.4138576+0g
18250, 743127795=02 9e9672856-02 7.8094831~0) Fe4447389+00
16500 7.0290816=02 Fe5653u5g-02 7817968301 . .. 94736475400
18750 6¢7956257-02 9+1773154=02 7e8278674=0] 9.5015123+0g
1900Qs. 604922234=02 B8¢8032759=p2 7+8390069=01 9.5283527+00
19250 642386624202 8e4430872=02 7+8512173=01 945541903+00
19500 5.9947193~02  8+0965939-02 7864337201 945790479+00
19750, 5+7601559~02 74¢7635940=02 7+8782095=01 ) 96029496400
. S U 14 —— ———
Led
20000 545347237-02 7+4438398~02 7+8926861=0] L'_, 9+6259210+00
20250 5¢3181650=-02 7+§370530~02 729976254=01 s ?.6479881+00
20560, 5¢1102169=02 4e8429183=-02 _ Fe6691778+00
20750 4¢9106108~02 60561U796=02 le) ?46895175+00
o
O
21000 4¢7190740=02 6e2912387=-02 7¢9539212=01 o 9.7090349+00
21250 40535332402 6+032%603-02 749694559=01 ) 9e¢7277580+00
21500, 44359)1114=-02 547858761=-02 . 7129848692-01 __._.2.7457148+00
21750, 4190138002 5¢5495909=02 8e0N00721=01 8 9e7629330+00
’_.
220G0e 4.0281383-02 5¢323700)=02 8en149837=01 < 9.7794406+0Q
22250 3.8728432~=32 501077983=02 840295365=01] ﬁ 9.7952651+0¢
22500 3+7239857=02 “‘901“’7813:”027_»7}3_'70:{3‘66*9540_]&,__77 w ___9+8104335+00
22750 3+5813040=02 4e7043367~-02 840573334=01 g ?.8249726+00
- e o e
23000 3e4445402~02 4¢5159690=02 8¢0704951=01 [ 9.8389087+00
23250 3+3134406~02 403359782=02 8e(3831254=0) I 948522676+00
23500, 341877595-92 401639757=92 8+0952105-0) o . 948650744+00
23750 3¢0672548«02 309995749=32 8e1067517=01 LI;J 248773537+00
24000 2¢9516930~02 3¢8424036=02 8e1177569=01} . EI 7.8891294*00
24250 2+8408458=02 3e6920943=02 Be1282476=0) i PeP004246+00
24500 2¢7344921-02 3e5482935=02 8e1382624~=01 2D _... 99112619400
24750 2¢6324166~02 3+4106544=02 8e114735]5=01 8 ?¢9216633+00
. -J
o
25000 2¢5344121=02 3e2788430-n2 8e1570780=0]1 > 9¢931649%+00
25250, 2.4402784~02 341525372=02 B8a1660167=01 ?.94124920+00
25500 2¢3498224=-02 3e03]1424]1 =02 8e174705%9=0} 9¢7504594+00
25750 2+2628574~02 2¢%15204%6=-02 Be1834275=-01 9.9593210+00
26000 2+1792050-02 2+803590)1~02 81921235~0) ?e9678451+00
26250 2.09846924=-02 2469630345=-02 8¢2009924=~0] - 949760493400
26500, 2+0211543-02 2+5930830-u2 8¢2191875=01 - ___9+9839504+00
26750 1+9464327-02 2¢4936722=n2 8+2198785=01 2_3964400.;.01 9e¢9915644+00




G¢

TABLE II (CONT'D) - VANDENBERG AFB REFERENCE ATMOSPHERE (ANNUAL)

35750,

GEOMETRIC S KINETIC VIRTUAL DENSITY KINEMATIC COEFFICIENT SPEED OF
_ ALTITUDE PRESSURE | +eMPERATURE | TEMPERATURE VISCOSITY | OF vIscosITY SOUND
meters newtons cm-2 degrees K degrees K kg m-3 m2 sec-! newton-sec m-2 m sec-|
—27000. 12909971 4=33] 2202436296+2 202436256+%07 2+9641456=02 40937950 1=nf4 194636803=35 3ep278575+02
27250 1e8391140~-01 2+2473250+02 202473250+%02 2+8497972=-02 5+1431102=04 144656821 ~05 340052319402
27500, 17706838=01 202513896+%02 . 242513896402 .2.7393095=02 5+3585766=04 104678800=05__ _ 3.0079484+
27750, 1+7045480~01 242558%81+02 2+2558981+92 246324278=02 5+5853985-04 1+4703159~0s% 3.40109587+02
_ 28000 1640577704 242609358+ 202609358%97 2+5289117=02 _5*8247786=n4 147309351 =95 3e0143187+pn2
28250, 145804113=01 242627900+02 2¢2627900+%02 2e433j204=02 beq582093-04 1+4740353=05 340155545402
28500, 15228885«01 202691562+02 202691562*%02 __ 243379836=02 603194050=p4 L194774666=05 3+0197935+02
28750, 1+4675423~01 242753574402 202753574%Q2 242468741=02 6e59035110=p4 1+4808049=05 340239170402
292000 1+4142899=01 222814065%02 202814065%92 2+15%6011=02 6+87190549=04 129840574=05 3e0279339+n2
29250, 143630517~=01 242873169402 2+2873169%02 2+0759829-02 7+1639886~=04 1+44872317=05 340318535402
_29500. 13137509=01 22931047402 242931017%02 Le7958480=02 T7e4671776=n4 1+4903351-0S_ 30356850402
29750 122663138-901 242987726+02 202987726%02 1+9190358=02 7+7818982=-n04 1493374105 300394364+02
30000, 102204491 =01 2235434926+02 203043426+ 1.8451921-n7 8eyp86gbo=nl 124963557=0% de0H43]1165+02
30250 1e1767484=y] 2+3098234+02 203098234+Q2 1¢7747722~02 B8e44774689=p4 124992865-05 3¢0467333+02
30500 1e1344859=011 203152265+02 20315226502 _17070386=02 8+7998755=-04 -1+5021727=Q05  3.0502947402
30750. 1e0938177-01 2+3205635+02 203205635+32 166423609=-02 9¢165438p=n4 1+50502p7=05 3¢0538084+g2
31000 1+0546830=01} 243258456+02 223258450%02 . 145797158=02 Fe5449846=04 14507836305 0572815+02
31250 1+C170230~01 Z2+3310822+02 2+3310822+02 145198858=~02 7¢939u716=p4 145106253=05 30607217402
_31500 9+8178093=02 243362848402 293362848+02 16462459902 1o0348272-03 15133933=-058 30641354402
31750 Fe4590244~-02 2¢3414630+02 2e3414630+%02 1e4073328=-02 1¢0773184=03 1+5161455=-05 340675292+02
200D 9¢1233502=02 2+34662467+02 223466267%02 1235449035=02 _ _ 19)2314437~03 _ _ 1+5]88873~g5 3.070%9098+02
32250 . 848002827=02 2+3517847+02 2+3517847+%52 13035774=02 121672675=g3 1+5216234~08 3+0742830+02
32500 8¢4893359=02 2435694962+02 23567462+ 02 1e2547633~02 102148576=03 1+5243587-05 3e0776546*02
32750, 8190043302 243621191+02 2+3621191+02 1.2078754=02 1+2642838-03 1+5270974=05 3+0810302+%02
33000 79319569=-02 24367311%+%02 203673119+02 l-1638319‘02__w_m4g31§§j91‘0§7v_ 1°5298438=05 3e0844349+p2
33250 746246430-02 243725320+02 203725323+02 1e1195544=02 103689393~03 1°5326021~05 300878)37+02
33500 7¢3576879~02 203777868492 293777868*g2  1eu779688=02 104243231-03 _1+5353759-05 300912313402
33780 74130689702 2¢3830832+02 2+3830832+02 1+038pu41-02 194818523~g3 1+5381689-05 3¢0g946722+02
34000+ 6£+8532667=02 2238842468+02 2+3884268+0 9:9959356~03 .. 1*5416135~p3 1+5409839~05 3¢0981399+p2
34250, 6e6150483-02 2+3938245+92 203938245+ F+6267225-03 16036866=03 1¢5438246=05 301016387402
34500 6¢3356785~02 22399289+02 .. 223992809%02_ . 9.2717927-03 106681707-p3 1+5466933=-05 3+1051715+02
347504 64164817032 244048317+02 24048017402 849305596=03 1¢7351576=n3 10549592805 3+1D8742)1+02
35000 5+95231349=032 2¢4103908+02 2e4103908+02 B,6024678=03 . 18047440-03 105525252=05 301123528402
35250 5e7473165=(2 244160527402 204160527+02 842869834=-03 1+877u312=-03 1¢5554926=05 3+1160058+p2
35500 545500577=-02 224217903%02 . 244217903%02__  7.9835990=03 10952)228~03 1+5584965-05 31197035402
543600677=02 244276074+02 294276074+%02 7+6918282-03 2+0301270-p3 1+5615388~05 3s1234480+02
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TABLE II (CONT'D) -VANDENBERG AFB REF. ATMOSPHERE (ANNUAL)

120956380~02

B8+540679%~u1

10054L224~02
12015U345-02

845560365001
85714453~

9+7710479=-03

8+5865448=01

Fe40667203~03

B8e6022881=u1

Ge565791=03

5+7201748-03

Ee39681524-03

Beb77975=01
_8+6333947=01

Be6u490996=01

B8eybslozp=u3

BebaH49287=01

7+7874890-03
7+50037053=-03

Be6809020=01

7-2243414-@3

8697032201

8e¢7133364=01

6+958%232-03

8e7298250-0)

6e70G37137-03
62 4582924-03

320LQ0. 8¢953323p-04
32250 Be6362764~03
32500, £933112494-03
32750 £e0374C96-03
33000 7+7546922-03
33250 7e4825464~03
33500 74220566404
33750 5¢9683578-03
34000 68 7256459=03
34250 6+4917670-03
34500 642666719-03
34750 640499265~03
35000« S5eb412080~03
3525Q. 5¢6402067~C3
35500 _5e466241~03
35750 50260174903

6222265903

827465110=01
. Be7634019701
847805086=01

~—r——————MOLECULAR WEIGHT CONSTANT TO 90,000 METERS

2.8964400401

GEOMETRIC PRESSURE DENSITY VISCOSITY MOLECULAR PRESSURE
ALTITUDE RATIO RATIO RATIO WEIGHT DIFFERENCE
meters unitless unitless unitiess unitiess newtons cm-2
270004 1874376302 2.3978307-u2 8+2302515=01 _ 2.8964400+01 9.9989069+00
27250 1+8048394=02 243053292=02 8¢2415079-01 10005993401
27500, 107376845-02 20215950702 8e2538664=0] 140012836+01 _
27750 1.6727812-02 201294893~02 8e2675631=01 1.0019449+01
28000 1+6100031=02 2.0457504=02 842828533~-0] 14002584640}
28250 1+5509579~=02 1+9682606=02 842884774=01 140031863+01
28500 1.4945072~02 12891300202 ... . 83077715-01 1.0037615%01
28750 144401924~C2 1+8175976=02 84326542801 1.0043150+01
29000, 1+3879325=02 107469984=02 8e3448318=01 _ | . 1.0U48475+0}
29250 103376492=-02 166793559=-02 8¢3626810-0) 1.0053599+01
29500 122892672~02 12614531202 83801313=01_ . 1.0058529+01
29750 1.2427141-02 1e5523944=02 8¢3972193=01 ; 1.0063273+01
S, o
30000 101979291~02 14492823702 8e4}139851-01 - 120067837+01
30250 1.1548180-02 1.4356931-02 B8e4304647-01 i 1.0072229+01
30500 101133436-02 103809004702 _ _ Be4466940=01 ! _100076455+01
310750 1+0734328-C2 103283369~42 Beds27081=01 : 10080522401
S i S
31000 1+03350275~02 10277933192 8+4785398=0) .. leQpB4436+01
31250 Fe9806926-03 102295040~02 Be494227R=01 1.0088202+01
31500 946250261 -03 _1e1830496=02 . 8.5397869-01 100091826+01
31750 942827413-C3 10138454802 845252626=U] 100095314+0)

1.0098670+01

1.0101901+0i
1.0105Q011+01

1.0108004+01

1.0110884+%01

1e0113658+0]

L _1e0116327+01

10118897+01

10121371401

1+0123754+01

. 1+0126047+01

1.0128256+01

10130383+0]

140132431+01

10136303401
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TABLE II (CONT'D) - VANDENBERG AFB REFERENCE ATMOSPHERE (ANNUAL)

GEOMETRIC PRESSURE KINETIC VIRTUAL DENSITY KINEMATIC COEFFICIENT SPEED OF
ALTITUDE TEMPERATURE | TEMPERATURE VISCOSITY OF VISCOSITY SOUND
meters newtons cm-2 degrees K degrees K kg m-3 m2 sec-! newton-sec m-2 m sec-l
£ 36000 5e1770654=02 204335058402 24335058+(2 744112084=03 2+1111540=-p3 ‘1+56462p2-05 3+1272402%02
36250+ 5+0007814-02 24394878402 2+4394878+02 7e1412949~=03 2+1953188=03 125677419-05 3¢1310816+02
36500 44830956102 2+4456561+p2 2+4455551+02 6e8816628=03 292827397~p3 1570904505 3+1349728+02
36750 Heb673H21=02 2+4517081+p2 204517081%02 646319099-03 203735367=03 1+5741081~05% 3¢1389141+%02
37000 445(196980=02 2+4579478+02 204579478+g2 6+3916438=03 224678365=03 12577353205 3031429059402
37250 4+3577957-02 24642734402 2¢44642734+02 6¢1604967=03 295657657703 1¢5806391=05 301469475%02
- 37600 402]11412%=02 2+4706844+02 2s4706844%02 . 59381104=03 24667457 =03 . 1+5839655-05 391510383402
37750 400703376=02 204771795402 204771795+%02 5¢72414901=03 297730451=03 1¢5873315-05 301551775402
38000, 349343655=02 ° 24837562*02 2+4837562%02 5518277p=03 28826674203 1+5907357=05 )59 +
38250, 3.8033008=02 2+4904134+02 2+4904134%02 543201882-03 209964681=03 105941774~05 341635942+02
38500 316769549=02 2.4971464+02 2:4971464%02 ~.51295829-03 . 3s1145886=03 . 195976541705 1e1678678%02
38750 3+5551469=02 205039520+%02 2+5039520+02 449461730=03 30237177203 1060311638=u5 301721817+02
19000 3e4377026=G2 2:5108266+02 2+5108266+D2 4976%6810=03 303643858~n3 __1246047047=05% . +
39250 343244545~02 2+5177642+02 205177642+%02 4e5998438=03 3+44963657-03 106082736=05 3+18p9188+02
39500 3e2152426=42 245247596+02 2052475%6%02 4¢4364078-D3 3046332720=03 ..196118676=05 . 3.1853347+02
39750 3.41099123~02 2.5318066+02 25318066402 402791288=03 37752628=03 106154836=05 3+1897770+02
40000 3.0083150~02 205388979+02 205388979+02 401277733-03 . 39224962=03 146191175=05 3¢}1942409+02
402500 2+9103085=-p2 2.546p265%02 245460265%02 3.982]1156-03 4eg751351=03 106227659=05 31987221402
40500 2¢83157561~02 2¢5531831+02 2¢5531831%02 3¢8419422=023 4¢2333378=03 16264239-05 3e20p321%96%02
40750 2¢7245262=02 245603600702 25603600%02 347070438~03 493972707=03 1+6300875=05 30207713%+%02
41000, 2:636492Q=02 2+5675467+02 295675467+%02 505772217703 . 425670959703 1e6337515=U5% 3e2]22}22+0Q2
412500 2¢5515322=032 2e5747322+02 295747322%02 3.4522858=03 H4e7429734=03 10637414u~0% 302367039+02
41500 2.469531Q0=02 2+5b19672+02 225819072402 . 3.3320508-03. 409250704=03 1641(4585=35 3e2211827+02
41750 2+3903754~-02 2+569p0582+02 2+5890582%02 3e2163407=03 5+1135444=03 1¢6446%9g1 =05 3e22546405+02
42000, 24313967702 2.5961737+02 25961737%02 301049844=03 5308558503 _  1+6482991-0¢ 32300700+02
422500 2+2401751=02 2+6032399+02 2+6032399%02 2¢9978198~03 545102662-03 1+6518786=05 302344627402
42600 241689277=02 2+46102428+02 206102428%02 248946891703 57186231=03 165542 (5-05 302388102+02
42750 2+1001202-02 246171675402 206171675+42 2¢7954413-03 509343778-03 1658923505 392431035+02
. 201336609 26239986+ 2:623998B6%02 26999312703 . _6+1570753-03 __ 1662368p=Q5 30247 +
43250 129694617~02 246307195+02 206307195%02 206080190~03 6+3870540-03 106657558+=05 3e2514892+02
43500 149G74375=02 226373138%02 2+6373338%02 _.2+5195690-03 606244502~03 . _1+66%07607U5 __ 32555619%02
43750 1847507 1=02 2.6437621+02 2¢6437621%02 2¢4344536=03 6e8693802=03 1+6723187%05 3025953%4+p2
44000 147895922-32 206500471+02 226500471%02 243525465-03 701219673=03 12675475905 302634116402
44250 1+7336182=42 206561485+02 206561485+02 242737298=03 7+3823087-03 16785375-05 302671662402
44500 1e6795124=02 2.6620456+02 2+6620456%02 978876-03 7+6504980-03 1+6814934=05 _  3.2707910+02.
249082=03 7¢9266201=-03 16843340~05 3e274274)1+02

44750

16272054~=02

2.6677182+%02

206677182%02
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TABLE II (CONT'D) -VANDENBERG AFB REF. ATMOSPHERE

(ANNUAL)

GEOMETRIC PRESSURE DENSITY VISCOSITY MOLECULAR PRESSURE
ALTITUDE RATIO RATIO RATIO WEIGHT DIFFERENCE
meters unitless unitless unitless unitiess newtons cm-2
<6000, 5.0506831=03 549952599203 8e7978350=U] [72:8984400+01 1.0138133+0]
36250 4e90375844~03 5e7769147~03 BeB153882-01) 1,0139896+01
36500 4e7409241-C3 _ 5e5668ub6=03 8+8331715-01 _1.0141595+0}
16750 4.5803592-03 5e3648503-03 8.8511856=01 140143231401
27000 H444256530-03 Lel704582=03 BeB8pFH4324=01 1e0}44807*01
47250 44276581703 4+9835030-03 848879092-01 10146326+0]
75000 . H4e1329266=03 ++8036047-03 849066133701 __1.0147790+0} _
37750 3.9944808-023 44630519303 8+9255405=01 1.01492a1+01

38000

3eB610428-03

404639825=033

8e9446823~01

AB250
38500

30732420603
30608429463

443037396~03
40149550403

28750«

3.4888915-03

2900Q.

33736359=03

3e6584,907u3

19250
39500

34262498303
31653217703

3

39750

34051954403

3¢7210206=03
25888803 .
615798=-03

3

40000

2+9522506=03

3¢3391415=03

Lo 3ep232296=01

849640349~01

8+9835840=01__ .

9.0033193-01

Fe3432975-01
.9+0635066=01
9083839301

Fe1042726=Q1

10250
10500

2+8560705-03
2+7632803=03

3e2213125=03

321079199=03

9e1247875=01
901453565=01

4UT750

246737506=03

2+9987945~03

94165956901

11000

2+5873570-03

2+8937756=03

F1865590=01

41250
11500

2¢5039806=03
2+4235076=03

2¢7927093=03
206954458=03

Pe2071310"01

Fe2270464=0})

41750

2+3458272~03

2+6018427=03

42000

2+2708336-03

2+5117616%03

Fe248p671=01

Fe26B3604=0)

12250
42500+

201984261=03
2¢1285065-03

2+425u713~03
243416442~03

942884874~u1
_9+3084093=01

12750

2+C609813~03

2+2613583-03

43030

1+9957606~03

2+1840958=u3

7e3280843-01

Fe3474694~01

ECULAR WEIGHT CONSTANT TO 90,000 METERS

13250
43500

1¢9327578-03
1e8718896=03

201097439-03
200381927=43

Pe3465191=U1l
7+3851881=01

13750

1+8130760-03

[e96933920-03

9e4334223=01

14000

147562404~03

129030807=03

Fe4214751=0t

14250
44500

1.7013077-03
106482122-0J3

1¢8393223=03

107779701703

P+438390%=01

94550115701 .

1H750.

1+6596880D=C3

1»7189338~03

Fe4709838=01

~ey——————MOL|

2.8964

b

00+01

10150560+0]

1.0151871+01
10153134+01

1+0154353+01

1201655527+01)

1.0156659+01

_.140157752+0}

1.0158805+01

_le0159821+01

1e0160801+01
10161747+01

140162659+01

1e0163539+01

140164389+01
1,0165209+01

10166000+01

100166764401

1¢0167502+01
1¢01468215+01

1+0168903+01

10169567401

1.0170209+01
1.0170830+0)

1,0171429+01

10172008+01

1¢0172568+0C1

.. 1+0173109+01

100173632401
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TABLE II (CONT'D) - VANDENBERG AFB REFERENCE ATMOSPHERE (ANNUAL)

GEOMETRIC PRESSURE KINETIC VIRTUAL DENSITY KINEMATIC COEFFICIENT SPEED OF
ALTITUDE TEMPERATURE | TEMPERATURE VISCOSITY OF VISCOSITY SOUND
meters newtons cm-2 degrees K degrees K kg m-3 m2 sec-! newton-sec m-2 m sec-!
450006 1e5766305~02 24673142%9+n2 206731429+n2 2.0546863~03 802107314=03 106870477-05 3e2776014%02
45250 1e5277242=02 246732983402 206782983+02 1¢9871184=03 8e5028871=93 je6896244~05 32807605+02
45500 1480424302 26831569+02 . .226831589*%02 . . 1.9221071=03 8e8031073~03 106920515=05 - 302837361%02
45750 1+4346717=02 246877310+02 206877010402 1.8595564=03 Pe1l114084=03 126943178~-05 342865143402
46000 13904100=02 246918990+02 226918990+02 14799375%9=03 904277728=03 1269641p7=05 302890799+g2
462500 143475842=02 246957262402 2¢6957262%42 Le7414776~03 9e7521639=03 1+6983175-05 302914172402
44500 123061420=02 206991656402 . 2:6991556%02 _ . 1:6857774=03 Ls*0084516~p2 1+700p254=05. 32935102%02
46750 10266032802 2+7021588+02 2+7021588+%02 106321943=03 1+0424736=p2 1¢7015195=05 3+2953420+02
47000 122272081~02 2+70497061+02 2+7047061%02 125806507=03 1e07726%3=n2 1¢7027864=95 e29468948+
47250 101896217=02 2.7067679+02 207067679432 1+5310719-03 101128226=02 107033115-05 3+2981512+%02
47500, 141532281 =02 27083127+02 2+7083127%02 . 1+4B33859703. ... 1¢1491138=02 _ 0107046793 =U5 . _ 3299p0922+02
47750 1+1179850~02 2.7093109+02 2+7093109%02 124375232-03 1+1861202=02 1705075305 302997001+02
480004 1eB38804m32 2.7039725%0%02 2+70%97250%02 123938199703 . 102238103202 . 127052811705 32999523+¢07
48250 1..0507849=02 27095242402 207095242+02 1+3510100-03 10262153p=02 1¢7051833=08% 3+29983p1+02
48500 1s0187503=02 2.7086734+02 207086734%02 . 1+3102339-03.. . 13011101-02, 107047586705 32993119+02
48750 9.8770976-03 2.7C71362+02 2+7071362%02 1+2710335=03 1+3406371~02 107039946=05 3.2983756+02
49000 9e5762799=023 2+7048761*02 20704876 1%C2 102333525=03 .. }1.3806848-02 . 1e7028710=05 302%969984+%02
49250 9.2694900-03 247063017402 2+7063017%02 1¢1932114-03 1e4277267=p02 1+7035798=05 342978472402
49800, 649698768=03 2:7084969+02 227084969%02 . 1¢1562804=03. 1e4742712-02 127046708=05_ 32992044+ 02
49750« 607184679=03 2+7102480+02 2+7102480%*02 1e1206472-03 1¢5219250=02 1+7055409-05 343002707402
50000 8e455(115=03 27115662402 2:7115662%G2 10862549=03 105707340=02__ _ _1+7061957=08 33010733+02
50250 B841992726=03 27124635402 27124635%02 1053050503 106206643=02 12706641305 3¢3016194+02
50500, 7+9510153=03 2471295086+02 __ _ 2+7129508%02 . 1.0209828-03 1+6718042=02 107068833-y5 __ 3.3019159+02
50750 7+.7100180-03 247130383+02 207130383+02 9.9000460"04 1e7241604=02 107069268=U5 3+301%6%2+02
51000 7e476pb36=03 2+7127369+02 207127369%¢2 9460307037=04 127777625=02 107067771=05 303017857+Q02
51250 7+2489410~03 2.7120576+02 207120576%02 Fe3113661=04 10832641702 1¢7064398=-05 303013724+0g2
51500, 7+0284473=03 2+71101 14402 2¢7110114%02 9.0316230-04  1+8888301-92  1+7059201-05 3+3007355+g2
51750 6¢8143876=03 2470%6078+02 2+7096078+02 84761090104 1+9463592-p2 1+705%2229~05 3+2998809+02
52000 6e6065708~03 2+73578585+02 247378658542 Bo4993924-04  2e0052652=02 1+7043536-y5 32988)156+%02
52250 be4048138=03 207G57727+p2 2+7057727+G2 Be2461827=0y4 Z2%p65582)1=g2 107G33168=55 3¢2975448+g2
52500 6+2089363-03 2+7033617+02 27033617%02 _ _ B.90)1204704 201273493=02 107021178=05  _ 3¢2960754*g2
52750, 640187483~03 2.7506346+()2 2+7006346%02 747638931=04 241906034~02 1e7007611=05 3e2944124+02
53000 5+834]418=03 246976022%(02 206976022%Q2 745341944~04 .2+2553860=0n2 126992517~05 392925623+g2
53250+ Se6548949=03 246942744402 206942744+%02 703117352=04 2+3217394=0g2 1e6975944~05 342905309+02
53500, 5e4808709~023 26906612+012 2269206612402 .. _7+0962404~04 2+3897073~02_ . 126957938-05 .-3+2883237*n2
53750 5¢3119200~-03 246B67717+0D2 6e8874508=04 126938542=05 302859461402

2068B67717+%52

2+4593340=02




10+424Sh810°1

T TO+EThHETOCT
10+4h2hB10° 1

T T0+0Z0h8T0°T

1o+g5g8€810°1
1o+G549€810°1
10+66h€810°1
10+8462€810°1

10+040€810°¢1
T0+9Z82670°1
10+5592810° 1
TO0+82ZrZ610°1

10+H612810°1
10+€561810°1
10+50£1810°1
TO+6hb18TO*T

to+9811810°1
T 10+ T1408T0% 1

10+4£90810°%1
“T0+82t0810°1

10+4200810°1
T0+2T26L1071
10+496€6210°% 1

10+b228210°1
To+ZZ€8it0° 1
10+8008410°1
TT0+Z€9.L10°T
10+6h22210%1
“TiHecheolioc
10+8Zh9L10°%1
BRLELLLIZAGM .

10+00%%968°2

SH3ILIW 00006 OL LNVISNOD LHOISM d¥VINOTTOW

10=091G62G5%¢ h=889G1/5%S bd-hhze212°S «05L€9
S TOesTZHETE T R OLTEOROR LTS T T RO-[9ZLBLETS TON5EG
10-g9hGShSe g h0B=ST6 h16eS 40~9L056hS5°*S *0S2€S
TNe6G9BHGS e 6 hO-REh/hs07 FO=6C1hG2L*S +000¢ 9
10a1E6€E9S5 ¢ £0=b295082-9 h0-5465906°%S cUGLZG
T0-618604S%¢ hO=Z99He b9 LW 0=GEZ22E4L0%9 *00S245
10~9€2L44LG%¢% wN=Z8N2029*9 hO=G0GghGRZS 205225
T0-/€GG5E8G 4 hO=b0RGS/89 hOwGLhhERKY +500zZ5
107158850 hD-b66F2L30%L RO=CT4€ELRT¢9" e0SL1G
TR L 29T Z6S g T T hReTo8NT0E L 40-8T9h 4689 HERERES
IDeChRZS6S4 H0=-0€ReZCG 1 hO=19p8E11%L cUG2 1y
T T0-ZTR1L6S % HO=TTHR96 L hO=09¢L9FC" L <0A01S
10.822086G¢¢ h0=926%800%¢ HhOwE0EEY9Se L 05409
TO-S92LL65+s ~ HO-D6R16SZ+8 n0-£9¢8208° L S00505
T10e9L1h9bSey wl=gbGgBIGER w0-499h943°3 s0szZng
TO-1216€E6G%4 WO=-hhOzZAl*9 G0-84ChL6Z*H *000NG
10=00€206S4 HO=1615H590" 6 e c0GLgh
T {A<q/€E88Se g T HO=ZTZL9tsEes El s06S6n
10-52026L5¢ hO=GEZHEG94 L0=-€6€L940%% *0G2461
YA ATA LY p0-62h1LL6%6 AT I TTAOO0sT
10-08€5185%¢ €0~Z94182Z0¢ h0=2€20€49%6 0S40
1H-308858%+% €0-2.6465 i ROSRERTLAL S wOhsern
1n=-080Z88Gs €0=2260260%1 £0-nNzZnzZicoel s0s52Zal
THZ7897685G v, ELEYYSYEAE P ALEGERER Teooogn
10~121948Se4 €0-2 Zotlet CO=LbKp1L6001 C0G/ LY
T0=6Z27Z848% % g £0=9" Y3ER T CGTA A BT -V AT
10=9S0G085 4 €0-0£%S8g7 1 £0-Clgheotel LUSZ L
T0-9Th{biSes t0-hbGo8LZ 1 c0-CicenlzeT sOG07

10=6L19L9G0%
10-0K126G5G0
10=62196%G0g

£0-hSGE0ZES T
T EDB-ZINzE9E T
£0-96G5,80h¢1

€0=hBELZHZ T
TheTOB8 TR
£0=-007b22€°1

IEA RSN

t0=T5665GH [

T0=Llehhotel

10+46855210°1 10=Hp221L2S%% €0-88/42h05°1 £0~ShesLOh ! s0sLsh
TTIo+00TS216% T B TS 6LCRT16vE T €0=68L8hG5e T €D-khe8ZGH 1 o QL ECT
10+429hL10°%1 10=-91€L00G*¢ C0=G49LLD9 1 CO~L26Z460°1 *0g25k
TO+ectiheTO* Y 10+00%%968°7. TN=TEhZ98hes €0alB8Z2129991 CO0=LLhZLbS*T «0G00gt,
2-Wo sSuoimau ssa|4un ssajjun ssajjun $Saj4un EYEFED]
EEEEE]] LHOI3IM Olivy olLvyd Ollvy 3aniv
JHNSS3dd HVIN2310W ALISODSIA ALISN3Q JHNSS3dd 2141L3W039

(TVNNNV) 343IHJSONLV ‘434 84V

943EGN3IANVA - (Q,1NOD) II 3718Vl

30



1€

TABLE I (CONT'D) - VANDENBERG AFB REFERENCE ATMOSPHERE (ANNUAL)

GEOMETRIC PRESSURE KINETIC VIRTUAL DENSITY ‘KINEMATIC COEFFICIENT SPEED OF
ALTITUDE TEMPERATURE | TEMPERATURE VISCOSITY OF VISCOSITY SOUND
meters newtons cm-2 degrees K degrees K kg m-3 m2 sec-! newton-sec m-2 m sec-l
54000 5¢1478915=03 2:6826166%02 206826166%02 646851096704 _2+:5306733=n2 10691788=05 3e2834042+02
54250 4.9686464-03 Ze 67822474002 246782047+02 644889841 =04 2046037628=-02 106895776=05 342807031402
54500 44834046103 246735455+52 206735455+ (2 60298845504 20678663902 1687249005 _3+2778483+02
54750 44683954903 2+608B6487+02 2+6686487%032 Gel144734-04 207554289=02 106847996~05 302748450+02
55000 4¢5382458=03 2+6635233+02 2+6635233%52 529356636=04 2+83411227n2 126822337-05 392716%987+p02
55250 423967917=03 246581781+02 2+6581781%uz 507622165*04 2+9147728=-p2 1¢6795552=05 3e2684142+02
55500 4e2594714703 206526231402 226526231 %02 . 5+5939412-04 249974733=02 106767689=05 302649973+ 02
55750 4e1261654=03 2.64686560%02 2+6468660%02 5e4306576=04 3e822757=p2 1:6738784=05 3e2614523+02
54000 3926746407=03 2e64039198+012 226409158+02 52721934=04 3*1692461-p2 16708879=05 Je257784a+02
56250 3«B711454=03 2053478B16+02 2+6347816%02 5¢11838u9=04 32584551 =02 19667801505 3¢2539987+02
56500 3¢7492116~03 246284726+02 2¢6284720%02 He9690613-04 3+3499754-p2 14664623405 3.2501001%02
56750 3.6308558=03 2+6219954+02 2¢6219954%02 4e8240837~04 3e4438819=02 146613575=05 3e2460934+02
57000 35159756-33 26153592+02 2¢6153592+32 44683303104 S+5402517-02 1L26580072=05 3+2419829+02
57250 3«4344730-03 246U88715+032 2¢6085715+02 4e546580)7~04 346391663~p2 146545763=-05 302377732+02
57500 32962517=03 246016418402 226016418*%02 4eH4137792~04 3e74Y7159-02 16510694~ 22334698+02
57750 3.1912198-03 245945753402 2¢5945753+02 4.2847766=04 3+8449818~02 leb474888~ *2290755+02
58000Qe 3.03%892862=-033 2.5873822+02 225873822452 4:1894443=04 3+9520649-02 1+6438394705 3+2245963%02
58250 24990365603 2+5800690%32 2+5800690%02 40037669204 4e620569=02 1e6401242-05 3+2200359+02
58500 2+8943715=03 245726427402 L 235726427%02 3919336504 48 1750602~02 106363466-05_  3e2163984+02
SB8750. 2.8012216=03 2,5651123+02 2496511234052 3,8043358-04 442911851 -02 1632510905 3.21068%0+02
59000 2+7]08367-03 2+5574826+02 225574828%02 306925672704 . _4+410b342=02  1+6286194-05 3+20593106*02
59250 L 2+6231383-03 2+5497627+%02 25497627402 3583927204 445332289=-02 1e6246762=05 3+2010683+02
59500 2+5380510-03 245419568+02 245419568+ 02 3.4783232=04 496593820-02 106206837~05 301961646+ 02
59750 2e4555021=03 2.53490742+02 205340742+%02 3437566u3=04 4e78912%6-02 1e6166461-05 3+1912051%02
60000« 203754195=03 25261192+%)2 2+5261192%02 3.2758516-04.. 4+9225845=p2 14612565605 301861922+02
60250 2¢2977344-03 2e5181512+02 2+5181012+%02 3.1788088=04 5¢0599043=02 16084468-05 301811317+02
60500 2¢2223798=03 245100237+02 _.25100237%u2 . 3,0844534-04 __ Se2012177=02 16042914 =05 3+1760254+02
60750 241492900-03 25018933402 2+5018933+02 24992705504 5e3466756=02 1¢6001026=G05 341708774+02
41000 2s0784015=033 2+4937169+02 2e49a37169%32 24903488104 5e4964365=02 . _145958838=05 3e16546918+g2
61250 2+0596524=33 2+44854984+02 2+4854984%(02 2816730004 e 56545=02 1¢5916369~05 301604709%02
615000 19429829=033 2+4772443+02 204772443%02 7323599704 . 5+8095022~02, 10567365105 3¢1552187+¢p2
61750 1878334503 2¢4689601%02 2+468%601%02 «6503097=04 5e9731557=-02 145830713-05 3+1499384+02
52000, 1815650403 2:446365)1+02 234606511*n2 24570513904 61417989-02 _ _ _1+5787579~y5 391446338+%02
62250 1+7548756~G3 244523228+02 24523225+ 02 2492909004 6e3]156255~n2 1257442B0~05 3¢1393076*02
62500, 106969563=53 2.44939767+02 L 224439787+02 . L AeM174360704 6s2494828y-g2 1+570Q83]-05. _  301339622+02
%2159. 1+6388403=03 2+4356239+02 204356239452 2+3440353~04 6v6796173=02 1¢5657259-05 3¢1286009+02
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TABLE II (CONT'D) -VANDENBERG AFB REF. ATMOSPHERE (ANNUAL)

2.896

<
O
+
o
Tt

|

GEOMETRIC PRESSURE DENSITY VISCOSITY MOLECULAR PRESSURE
ALTITUDE RATIO RATIO RATIO WEIGHT DIFFERENCE
meters unitiess unitless unitless unitless newtons cm-2
H40UD. 540519529-0¢ 5e4078859=04 __ Ye5128572=01  2-8964400+01 1:0184756401
L4250 408956755~04 Se2492312=04 Fe5004684=01 1.0184915+01
L4500, 407439565=04 50954919504 .. 5.4873750=01 .10185070+01
H4750. 4eB5966624=04 4e94962726=04 Fe4736022=01 1.0185220+01
55000 HeU453668Y-04 4e8016253=04 Pe4591738=01 1+0185366+01
552500 493148509~04 Hebb13161=04 Tetid4]28=01 140185507+01
55500 4+1800898~04  4+5251907-04 7e4284457-01 _ 120185645401
55750 4+0492681-04 4+3931033-04 Fed121921=U1 %) 1.0185778+01
S U 1
w
56000 3.9222761=04 402649145=04 ?03953764=01 E 140185907+01
56250 3.7990008=04 Hel404886=04 9e3780218-01 s 1+0186033+01
56500 3+6793395-04 400196973=04 73601513 =01 140186155+0]
56750 305631894~04 3e9024154~04 Ye3417872~01 (o] 1+0186273+0]
8
57000 3+4504502-04 3+47885346=04 9e3229486~01 o) 100186388+01
57250 3¢3410255-04 3+6779336=04 793036570-01 )] 1.01865030+01
5750Q 3.23482)]1~04 3+45705046=04 942839378=01 o 140186608+01
57750+ 341317467=04 30466148604 Fe2638041=01 = 10186713401
- e ,,__,,,,i — e
58000 3+0:317127=04 33647616=04 9e2432833-0] ' b= 10186815+01
L8250 2e9346357-04 302662522=04 942223929=01 f_t 1¢0186914+01
LBL0UD. 2+8404305-04 3.170%276=-04 9+2011516=01 wn 1.0187010+0]
68750 2.7490167~04 3.0774983~04 Fe]795834=01 % 1.0187103+01
R o SO,
LYgOne 2¢6603162-C4 2+9870837=04 91577015=01 [ 10i87193+01
59250 24574252204 2.8991999~04 9e1355292=01 X 1e0187281+01
595060, 204907506~CH4 228137721 =04 941130790y} o 140187366+01
H9750. 2e4097402~04 2+7307235=04 Fe903760"G1 L; 1.0187449+01
Gun00. 2233115Q0=04 246499337=04 Feu674314=01 E[ 10187529+9]
60250 2e2549127=04 25714614~04 Fep4d2716=01 | 1¢0187606+0D1
60500 2e1509624~0" 2+495153]1 =04 YeG209U55=01 ] _1e01B7682+01
GU750. 2+1092348=04 Ze4207341-04 Be9973518=01 8 140187755+01
-4
(o}
61000 240396674=C4 2+3487621 =04 849736295=01 = 1.0187826+0}
61250 1e9/721996=04 202785797=04 be9u97492=01 1e0187894+01
01500, 1e9067725=C4 Z2e2103289=04 Be9257292=ul 1.0187961+01
G1750 1e6433290-04 241439547-04 8s901585C=01 1+0188026+0])
0200Ce 1e7818131-04 Zel7940U43=04 5eB773313=01 _ 1,0188088+01
62250 1e7221708~04 Zeulbb2es-04 8e8L29841=01 1.0188149+01
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62750 1608298104 1e8Y61956-04 8ep040525=01 44
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TABLE II (CONT'D) -VANDENBERG AFB REF. ATMOSPHERE

(ANNUAL)

GEOMETRIC PRESSURE DENSITY VISCOSITY MOLECULAR PRESSURE
ALTITUDE RATIO RATIO RATIO WEIGHT DIFFERENCE
meters unitiess unitless unitless unitless newtons cm-2
63000 19553966204 18384458=04 B8e7794966=01 2.8964400401 1.0188321+01
©3250. 1+5013055~04 1+7822881-04 Be7548967=01 140188374401
63500 1+4502696-04 107276710704 8+7302681%01 -
T 63750 1+4008120=CH Le6745564-04 847056163=0)
6Y0GTe 1135288814 10622954104 8+6809595=01 1401868525+0]
64250 103064544=04 15726753~-04 B8eb563029-01 140188573+01
L 64500. 1e2614688~-04 125238327-04 8¢6316592~01 _1201886)9+01 _
G750 1+2178902-04 1e4763407-04 €eb0703349=01 w 100188663+01
14 . S
1]
65000 19175%67689~C4 le43plod4=04 85824402=01 L_J 120188706+0}
65250 191347954=04 143852691-04 8+5578643=01 s 140188748+01
05500 L20952822=04 19341622404 . Be»333747-0% .1 T 10188788+01
65750 120568625-04 1e2991v23=04 845089199=01 o 1.0188827+01
- R 8 -
66000 100197403=04 102579478=34 8e4845266=01 o 1+0188865+0]
w0250 9.8380056-05 102176591 =04 8«4601989-01 o 1.0188902+01
6500 9+4900935~0b 1+1788973-04 8043594 14=~0) | . 100188937+01
L6750 94153335905 1141033004 8+4117640~01 8 1.0188971+01
i
i [
670300 8¢8274117=05 101042403~04 8¢3876681=0) | =4 1.0189005+01
67250+ 8+5120068-05 1+0684914=04 8+3636574=01 i ,<_[ 140189037401
67500« 842068159-p5 140337605=04_ . Bs3397362~01_ ! w
61750 7:49115429-05% 1.000U228=04 84315904401 cZ>
- O, S B -
48000 7.6258971=05 9e6725273=05 8¢292]682-0} — 140189127+0]
»825G« 743495981 ~05 943542713~05 8e2685250=01 I 140189155+01
~8500 7+08237106~05 9045223905 B842449759=01 . _ © 10189182401}
w8750 6e82395]14=05 847451643~05 Be2215177=01 g 1+0189209+01
6590000 645740776=05 894530696505 8+198155%=01 o 1.0189234+01
69250 66332496705 6e1710993=05 Bel748833=01 ﬁ 1,0189259+01
69500 6(989643=-05 79896664705 Be1517062"701 D 1.0189283+01
59750 §+8732398~05 746303607=05 8e1286105=01 tu) 10189306+01
o
[@]
70000 546550893-05 7+3719777-05 8+1055986=01 s 140189328+01
70250 5444288705 7+1213272=05 8+0826616=01 1+0189349+01
70500 S5e2406144=~05 £aB782071=05 Beps97997=01 1+0189370+01
T0750. 5.0438531-05 6e6424386~05 8+03700G1=01 1.0189390+01
71000 448537948~05 6+4138398~05 8e0142615~01 140189409+01
712500 446/02366=05 6+1922023-05 7+9915792=01 " 1+0189428+01)
71500 44492980605 5+49773899~05 74968931001 o 0189446+01
71750« 4e3218328-05 5+7692086=05 799463198=01 2.8964400+01 +0189464+01
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TABLE II (CONT'D) - VANDENBERG AFB REFERENCE ATMOSPHERE (ANNUAL)

GEOMETRIC PRESSURE KINETIC VIRTUAL DENSITY -KINEMATIC COEFFICIENT SPEED OF
ALTITUDE TEMPERATURE | TEMPERATURE ) VISCOSITY OF VISCOSITY SOUND
meters newtons cm-2 degrees K degrees K kg m-3 m2 sec-! newton-sec m-2 m sec-!
72000 40235543p=034 221439064+012 2+143%084+ 2 be8824)23=05 220474928=n1 1e4091690~05 2¢9352707+02
72250 4+0730285=04 241366394+02 201366394%p2 6064085496=05 201159222~g1 1¢4051532~05 209302905+02
72500 3916180904 2:1293826%02  2#]1293820%;2 6e4068829-05 2+1869265=01 1080511386205 2¢9253101+02
72750 3e7048248=04 201221310%02 2+1221310%02 641803108=05 2426y5988=01 143971203-05 209203248+02
73000 3e6)187895=-04 241148819+32 221148819%32 529609427705 2233704307pn1 12393p%8g=05 209153326+02
73250 34779071 =04 241076309+02 201076309+02 547485878-05 2+416365]1=qgl 12389g687~05 2+9103307+02
73500, 3e3420166=04 2.1003696+02 2910036%0%32 . 545430735=05 2+4986640m01. .1+3850278=05  2+9053129+02
73750 3¢2109598=04 2.0930791+02 200930991%32 - 5¢3442018-05 25840639701 1¢3809759=05 2+9002801+02
74000 340345853~-04 203868051+02 2408580351+ 51518217=D05 224726563=01 1037639049=05 2e8952223+02
74250, 2¢95627420=04 2.0784980+02 2+0784900%02 4e¢94657363=05 2+7645772=p1 13728162-05 2¢8901410+02
74500 2+814%2R69-04 2:0711%38+402 200711438+02 447857892-735 2+8599335=p1 193687039=05.____ 2.885029n+02
74750 2+7320778=04 2.3637622+02 2eu637622%32 4+6118074=05 20958852201 1¢3645656=05 2¢8798832+02
75000 26229794=04 2405633549+ +(1543354%*12 42443637905 320614461 -0l 103603958+=05 28746%967+02
75250. 2¢5178569~04 2+0488605+32 200488605+D2 4e2811102=-05 3¢1678523-g1 103561925=u5 2+08694670%02
_75500. 2+44165825=04 220413251+02 2e0413251%02. __ 4.1290812-05 3+2781817=n1  _1¢35}9488~05 2+8641855+02
75750 2+43190299=04 2¢0337206+02 2+0337286%02 3e9723828=n5 3¢3925835-1 13476641 =05 2+8588512+02
760000 202250776=04 2203260577%032 220260577402 3+8p58777=05 ;o51}169§-g)_”“ukliiqggggﬁ-us 28534546*02
76250, 2+1346064=04 240183375+02 200183075402 3e6844123-05 3e6340812-n1l 193389453~05 248479917+02
76500 2+0475015=04 200134657+02 2010465702 3+5478596=05 307614357=01 _1+3345012-05 2+8424536+02
76750, 1+9636510=04 2.8025287+02 240025287402 3+4160427=05 3.8933816-01 103299958=05 2+8368373+02
77000« 128829458-g4 129944855+52 1+99448B55%02 3.2888548-05 4e0300428=01 103254226=35 2+83]11344+02
77250 1+8252811~04 1496863269+D2 149863269+02 3¢1661527=05% “4e1715487=01 10320776105 2+825338p+02
77500 147305542=-04 1+9739%26+02 129780426%02 3eU478061=05 4e318y236=01 103160498=05 2+8194401+*02
77750 1065856657=04 1+9696228+72 1e9696228+02 24933685505 4e4695932-01 1e¢311238)1-uU5 2¢8]13433p+02
78000 1¢5395186=04 1:9610583+02 1+961Q0583*02 22823662%9=35 406263842+l 1+3063349-05 280730%6+02
78250 125230199-04 19523389+02 199523389+02 24717616305 4e7855131~g1 103013341=05 28010616402
78500 1+4590782=04 1¢7434546+02 129434546+52 206154228=05 44956y 988=~01 102962294=-05 2+794681 1402
78750 1¢3976058=04 19343915+02 109343915+32 2451697p2=05 501292312-g1 12291012205 207881571+02
79000 13385165=p4 109251422+92 129251422%02 2+4221368=05 53080305=p! 1°2856776=35 2+7834833+02
79250 102417279=04 1+9156915+02 107156915+32 2¢3308161=05 5e4925663~qg1 1¢2802162-05 2e7746476+02
795000 102271593~04 13060278+02 129060278+%02 2.2428976~05___  546829183=01 122746204~05 207676405402
79750« 1¢1747330~04 1e89614097+02 1+89461407+02 2.1582728=05 5879161701 142688835-05 2¢7604529+02
8p0000e. 121243729=y4 1-886n150+02 1+8860)150%02 2+07068398~05 42081334301 1+2629957~05 227530724*02
80250 1+40760055-04 1+8756433+02 1¢8756433+02 1e998490u1=05 60289507 1~p1 102569518-05 207454920+02
80500 10295604=04 148650Q031+92 1+8650031%02 129231362"05 __be5036348~-g1 1¢2507376+05 2¢7376935+02
1+8540869+02 14850674605 607237514=qg1 102443476=05 2072966%7%02

80750.

70849686505

1-3540869+32
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TABLE II (CONT'D) - VANDENBERG AFB REFERENCE ATMOSPHERE (ANNUAL)

GEOMETRIC PRESSURE KINETIC VIRTUAL DENSITY KINEMATIC COEFFICIENT SPEED OF
ALTITUDE TEMPERATURE | TEMPERATURE VISCOSITY OF VISCOSITY SOUND
meters newtons cm-2 degrees K degrees K kg m-3 m2 sec-l newton-sec m-2 m sec-!
831000 94216307=05 128428339+()2 1+8428439+32 17813079=05 6e9H98529=01 102377743=035 2+7214)104+02
81250 ?¢0107961~05 1e8313770+02 18313770%02 1e7140487=05 7+1818625~0g1 142310063=05 2«7j29008*02
815800 8.46165552=05 1981954965%02 . 198195465%02 1e6497125=0% 7+4196597=0) . ... 12240305705 2e7041242%02
81750, 802382921=05 1+8065C00+92 18065000+62 1+5886820=05 7+6561405-01 122163173=05% 206944122+02
82000 7486738]15=46 1+8368000+02 18065000%02 125171552~05 Bep17092p0=ntl 122163173=95 206944522402
82250 7e5131972=05 1.8565300+02 1+806500U+02 1+4488538=05 8¢3950306=-01 122163173=05 2+6944122+%02
.82500. 741749837=05 128065300+02 ___ _1}«8065000*%02 . . 1¢3836323=05 87907547~01 1#2163173=05 206944122+02
82750, 6¢8520199-05 1+8G65500+02 1+8065000%02 te3213516=08% 9¢20509%0=01! 122163173~05 246944122402
83000 6e5436167-05 1-806500p+02 148065000%02 1+2618788=05 9+638%939g=n1 192)63173=05 206944122402
83250, 6e24%91170%05 1.8065000+02 1+8065000%02 1e2050871-05 1+p093189+00 102163173=05 206944122402
83500 Se9678927+-05 1+8065000+02 _..188065000%02 . . 1e1508555=05 _lep568810+00. _1s2163173=05 206944122402
83750 S+6993445-05 1+8065000+02 1+8065000+%02 1eu990683=05 191066893+00 102163173=05 206944122402
84000 54429003=05 1.8065300+02 1«8065000%02 1.04946153=05 11588219+00 102163173=065 206944122+02
84250 5¢1980134~05 1+8065000+02 1+8065u000%02 1+0023911=05 1¢2134159+p0 102163173=05 2+6944122+02
84500 40964162205 1+8365000%02 10806500002 . 945729491 -06 1+2705774*00 10216317305 2069443122402
84750 44740848635 1+8045000+02 148065000%02 Fe1423085=06 1e3304268+00 1¢2163173-05 206944122402
B5000 46275970Q=05 1834800002 1+8065000+02 607310716706 123930905+ 00 122163173=-08 2969441224002
85250 443239533=05 18065000+02 1+806500U*02 84338362706 1+4587003+00 102163173~08% 2¢6944122+02
85500, 4012948395 1.8065000%02 1«80650n0*02 7e7633458=0¢ 1+5273947*p00. . 12163173=05 206944122+02
85750 3e9437748=05 1e8u65000+02 1+8065000%02 746052221=06 1¢5993185+00 1¢2163173=05 206944122+%02
86000 347664308=05 1806500002 128065000*G2 722632298706 126746231%00 1+2163173=056 206944122402
86250 348970746=0% 18065Cp0+02 1+8065000+G2 64936641206 1753467 )+00 122163173=05 24944122402
86500 3+4353456-05 1+8065050+02 1+8065000%02 6e62476)2=06 1+8360167+00 . 12163173~05 206944122402
86750 32809000605 1+80465000+02 1+80s65000%02 643269263-04 1+9224457+g0 1+2163173~05 2+6944122%02
87000 3.133409G6~05 18065C00+02 18065000%02 be0425529-06 2+0129361+00 1+2163173-05% 206944)122+02
87250 2¢992559]1 =08 1+8C65000+02 1+8065000+C2 5.7708864-04 2+1076784+00 1e¢2163173=ug 246944122402
87500 2+858p5G67=05 1eB065000+02 1+806500U%02 55114989-06 . - 2+2068720+00 102163173=05 206944122402
87750 207295980~05 1+8065C00+02 1+8065006*C2 502637891706 2¢31u7257+00 122163173-05 206944122+02
88000 2:6069278=05 1+8065Cp0+02 18065Q00to2 500272304706 2:4174879+00 102163173=05 206944122402
88250 244897793=05 16065C00+02 1+8065000%02 448013198-06 2+5332977+00 12163173-05 206944122+02
88500 2+3779037=¢5 1.8065000%02 126065000%C2 ... 1+5855776=06 2+65248492+00 _ 122163173705 2+6944122+02
88750 2¢2710632=45 1+8065C00+02 1+8065000%02 44379545106 207772684+p0 102163173-05 206944122402
89000 22169030805 1+8CHBGAN+N2 1e8065000%02 401827847 =06 .. 229079126*00 10216317305 206944122402
89250, 2.0715899=05 1+ E065C00+02 1+8065000%062 3.9948785-06 3epH446914+00 1¢2163173=05 206944122402
89500 1+9785334-05 1+8065CC0+N2 18065600%02. . . 38154273 =D6 301878926400 142163173-05 206944122402
3e6440501=06 3¢337&170+00 12163173=05 2e06744122%02

89750,

1+8896638=05

1+806500G+02

1+8065000%02




8¢

TABLE II (CONT'D) -VANDENBERG AFB REF. ATMOSPHERE (ANNUAL)

GEOMETRIC PRESSURE DENSITY VISCOSITY MOLECULAR PRESSURE
ALTITUDE RATIO RATIO RATIO WEIGHT DIFFERENCE
meters unitless unitless unitiess unitless newtons cm-2
81060, Ye2460446=06 1e4407374=05 6+9599856=01 2.8964400+01 1.0189810+01
£1250. beb42R665~C06 13865711-05 64921929C=01 1,0189814+01
L1500, Be4559726=-06 1334526705 _ beBE27047-01 140189818+01
€17500 Be (84759306 142861563=05 60839333G0=01 1.0189822+01
£2000¢ 77207641 06 102272951=05 69839333G=01 120189825+01
£22500 74373177606 141720431-05 £+8393330=01 1.0189829+01
82500. . _ 7e0412672~C6 121192624=05 64839333G=01 1,0189832+01
52750 607243222706 1+0689u06=05 £e8393330~01 ") 140189836+%01
- [, 14 S o
(1}
£3000, te4216666=08 14020790505 _6+8393330~01_ "u] 1.018983%+0])
E325G 691326554=06 9e7484718=06 64839333501 s 140189842401
53500 5. 8566721-06 930970877706 6s839333C-01. __1.0189844+01
3750 5.5931288~C6 8+8908583=06 64839333C=01 (e} 140189847401
. . (@]
[}
£4000. 5e3414637-C6 Be49n8i06=06b 648393330~0)_ . o 120189850+01
642500 5+1011407=Ce B+1087923=06 6+83935330=01 (%) 1,0189852+01
A4500a HeB716476-C6 7+7439692-06 _ _ _ 6+8393330=0) | 1.D189854+01
E475Q 4e6524958~06 7¢3956247-06 6+839333C+01 l 8 1.0189857+01
; _ [ | A e
. 1 g
850000 444432185=06 740629566=06 6839333001 | = 1.018985%9+01
£52500 40243370006 6s7452767=-06 6+8393330~01 ' f_[ 1¢0189861+01
£E5500 44552524806 be4H190Be"(6 _ 648393330=01_ w . leD189863+01
65750 348702767-C6 601522063-06 6+839333C=u1 % 120189865+01
— - S o e R
£6000 36962378-0¢ 548755534=06 6+839333C=01 = 1.0189866+0]
66250 3.5300378=0C¢ 5661136} 1=06 6e6393336~01 e 1.0189868+01
£6500. 3¢3713228~C6 543590674=06 6¢839333C=01 O 140189870+01
F6750 314219755506 Se1181353=06 64839333G=01 w 1.0189871+01
A70UDS, 3.C750132=C6 4.6880525~U6 6+4839333C=01 5 1,0189873+01
£7250 2e9367883~C6 406683297-06 6+6393330=01 ] 1.0189874+01
£7500. 248Q47867-C6 4e4584994=06 698393330=01 o 1.0189875+01
£775G 2+46787279-C6 4+2581158=06 64839333C=01 8 140189877+0])
R - 1
o
EEDUDS 245583438=06 4e3667528-06 64839333001 = 1.0189878+01
682500 2+4433785-06 3.8640035=06 60839333C-U1 1.0189879+01
68500 243335879=06 34709480106 60839333001 _ 1.0189880+01
FB8750 242287386+C6 3eL428111~06 6+839333C=01 l1.0189881+%01
£9000. 2+1286077-C¢6 3e3836427~36 £82393330=01 1,0189882+0}
€9250 z+0329827-C6 3.2316370=06 64839333001 i 10189883401
69500 149416605=06 3.0864708= 6+839333C-01 A 140189884401
£9750. Le8544471-C6 229478361~ 64839333C-01 1+0189885+01

2.8964400+01
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TABLE II (CONT'D) -VANDENBERG AFB REFERENCE ATMOSPHERE (ANNUAL)

GEOMETRIC PRESSURE KINETIC MOLECULAR DENSITY COEFFICIENT SPEED OF
ALTITUDE TEMPERATURE | TEMPERATURE ) OF VISCOSITY SOUND
meters newtons cm-2 degrees K degrees K kg m-3 newton-sec m-2 m sec-!
90000 1804920005 18065000+02 1+8065000%02 3.498046292=06 102163173=0g5 206984122+02
91000« 1+504180C6-05 1+6359646+02 1+8365000%C2 2.8532947-06 1¢2340215-05 207166927402
92000 162573282=05 168654122402 . 1sB6ABUNG*G2 Z+¢3467045-06 102516127=05 27387920%02_
93000 1.0540546=05 1eBY48421402 128%65000+02 1+9361901-06 10269u922-05 247607143402
400ns 62861422506 109242545%+02 19265000%02 1602404606 1e2864614-05 .-207824640%02
95000 74470198206 19536494402 12956500U*02 13301176=06 103037218=05 28040450402
24000 4£e31431230=06 129830269+02 19865000%02 121072921 =04 13208747=-035 22825461 1+02
97000 5+3507148-06 2+0123668+02 2+0165000%0C2 942438170=07 193379216=05 208467162402
98000 4e5456466=06 2.0417293+02 2.046%5000%02 . 7.7378743=07 103546638=05__ __ 2.8678136+02
99000 3.8710884=06 £eC71G583+02 24067650006*C2 6,4943981=07 1+3717028=05 248887571+02
100000 3.3040799~C6 21003618+ 0:2 21065000%02 £.4642031-07 1+23884397~05 29095497+02
101000 246288700=06 241478336+02 2+1565000+%02 4,5698430=07 124161117-05 2¢9438778+02
102000 24307590=0b 21%951949+02 2+2065000%02 _. . 34837741507 124435101 =05 29778102+02
163000 2.0758842=06 2e2424458+02 202565%000+%02 3.2357107=07 104706408=~05 3.0113603+02
104000 1.68131082=06 2.2895861+C2 2+3065000%02 . 2¢7384703=07.. 1249750927=05__  3.0445407+02_
105000 1573439806 2033646160%02 2+3565000%02 243260574-07 1+5241223=p5 3+0773633+02
106000 123695853 =06 2+3835354+02 24045000+ 02 198246268=07 1e68N4842=05 3¢10968396+02
107000, 14195602406 2.4303443+02 Z+456500L%02 1+6955390~07 195766006=05 3+1419801+02
108000 1046629006 2+47704274+02 2«5065000%02 . . _1+4546643=07  _  146024767=05 361737953+02
109000, 9e1866954=07 2¢52363074062 2+5565000+02 1e2518471~07 106281177=05 3.2052946+02
110000 8+0843999=07 257Q1C61+02 2+6065000%062 1e0805076=07 106535285=05 3e2364874+02
111000 741400513+07 2+6641333%02 2«7065000%02 9.1903288=08 107036783-05 342979880+02
112000 623347397=07 207578200%02 2.8065000*C2 .. ...78632390=08_ _ 1+7529632-05  3.3583626%02
113000 SebHHUL63~0T7 28511645402 2+9065%000%02 be7648712=08 1+8014180=05 3e4176707+02
1140000 5e0465583~37 249441785402 3+0065000+%G2 5.8498391=08 _1+8490756-05 3047596 )
115000 445325523-07 3.0368503+02 3+1065000%02 5.0828725-08 108959675=05 34533301
114000 4,0833663=07 312931837+G2 3:2065000%062 444363283-08 1+9421230~05 3+5897208+402
117000 3.6906139-07 3+2211787+02 3¢3065000+*02 3.8883723-08 1e9875702~05 3¢6452668+02
118000 3e3458269=07 3¢3128355+C2 3e40650006*02 3e4216282-08 200323356=05 36999789+02
119000« 3.0419729~0C7 3e40415386+02 3¢5065000%02 3e0221725=08 2ep764442=05 347538937+02
120000 227732500=07 3.4951336+02 3060650QU*02 2+6788(33-08 2119%9197~05 38070Q451+02
121000 2¢5376953~u7 3+68639207+02 3+8065000+%32 24322476908 2+2050607~05 3¢9j11815+02
.. 122000 243327920~07 3e8721781+02 _420065000*02  _ 20283767=08 _2+2879253-05 4¢0126163+02
123000+ 2¢1533043=-07 4.0599063+02 4+2065000+62 1+7832912=-08 2+3686639=05 401115493+02
124000 1995083907 402471051402  4+4065000%02 1e5772667=08 204474125-05  4.2081571+02
125000 1+8548089~07 444337745+02 4e6065000%052 1402703408 2+5242944-05 403025%962+02
126000 17297906=i37 406199146+%02 4+8065000%02 12537251=08 205994216~05 443950066+02
1270000 146178335=07 448055254402 5eD065000%02 1el257381=08 206728963-05 444855135+02
128000 15171293=07 429956C6B%D2 _5.2065000%C2. 1e@151132-08 207448)17=95  4+5742299+02
129000+ 1eti261771=67 5+1751589+02 5+4065000%02 9.1895662~0% 2+8152534=05 4e6612582+02
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TABLE II (CONT'D) -VANDENBERG AFB REFERENCE ATMOSPHERE (ANNUAL)

GEOMETRIC PRESSURE KINETIC MOLECULAR DENSITY COEFFICIENT SPEED OF

ALTITUDE TEMPERATURE | TEMPERATURE ' OF VISCOSITY SOUND
meters newtons cm-2 degrees K degrees K kg m-3 newton-sec m-2 m sec-!
170000 34077359908 1»1034635+03 192106500%03 B,8551810=10 .. 42649070Q09=05 609751629+02
171000 2.9963516=08 11C86877+03 142176500%03 84572514 1=10 4e6647331=05 609952991+02
172000 2¢9179445=08 101138%906+03 102246500%03  843004723-10___ 4946803460=05  7.0153775+02
173000 2+8420425~08 1+1190961+03 102316500%03 deu3Bolll=lg 464959102=05 7¢0353986+02
17400Qe 2+76855C5=08 1+1242804+03 1+2386500+03 2 7664876=10 4e7114260-05 _720553629+02
175000 2+6973787=08 1¢1294514+03 102456500%03 «5436869-10 4e7268939-05 740752708402
176000 226284421 -08 1«1346391+Q03 12526500+§3 7.3098157=10 427423144=-05 7.0951228+02
177000 2.5616562-08 1+1397535+03 122596500%03 7.0844921=10 4¢7576877=05 701149196402
178000 2+4969442~08 161448646+03 1+2666500%03 6,8673624=10. 407730144=05 . T1e13%6613+02
1790000 2+43452296=-08 1«1500024+03 102736500+03 6.658P828=10 4e7882946~05 7e1543486+02
180000, 2,3734392-0U8 1,1551C70+03 1.2806500+03 $,4563255=10 448035295=-05 7+1739819+02
181000« 2¢3145053=08 11601982403 10287650003 64261784210 4¢8187185-05 701935616+02
182000 242573597=08 101652762+03 . 1+2946500%03 b.741590=10 He8338626~05 7+2130882+02
183000 2.20193%0~08 11703408+03 1+3016500%03 5,693167%9-10 4e8489619-05 7¢2325620+%02
184000 241481826=-08 11753922403 1+308650Q0+03 5.7185438=10 4e8640170=05 725198235+02
185000+ 2.0760309-08 1+ 18043g2+03 103156500+¢3 $e550p266=10 4e879028u=05 702713531+02
186000 20454282 =(8 1elu54550+03 193226500+C3 _5+3873732-10 4eB8939956=05 742906713+02
187000 19963203-C8 1«e1904665+03 143296500+03 S.2303486=10 4e9089199~05 7¢3099384+02
188000 1.9486552~08 141954647+03 1e3366500+03 5.07872%93-10 449238015=05 7¢3291549+02
189000, 1.9023827=06 142004496+03 1+3436500+03 4.9323001=10 4e93B6474=05 7+3483212+02
190000 128574202=¢8 1+2054212+03 1+350650p+u3 407907675=10. .. .. 4+9534373-095 7e¢3674375+02
191000 1¢8137524=-08 1.2085360+03 1+3556500+03 te6608853-10 4e9639809=05 743810618+02
192000 127712809-08 12116448403 123606500%03 44535015310 4e9745032-n5 7e3946609+02
1930000 1¢7299654=08 1e2147417+03 123656500+03 4e4130186=~10 4e9850046=05 7+4082351+02
194000 1e68977219=08 12178287403 13706500%0.3 L 4e2947637~1Q0 4e9954850~05 7e4217845+02
195000 1¢65066565=08 12209057+03 1 3756500+03 4.1801220-10 5.0059444=0n5 74353091402
1960000 1e6126127=08 142239729+03 1e380650G%03 440689676-10 5e0163831~05 74488092402
197000 15755815-08 102270301+%03 1e3856500+%03 3.9611845=10 5¢0268014=05 Te4622849+02
198000, 14539540108 1.2300773+03 1+3906500%Ga . _..3.8566561-1D. 540371991=05 . 7475736302
199000« 15044591 =U8 12331147403 103956500+03 34755273%9-10 5eQ475764~05 7e4891635%02
200000 14703093 =(18 1e2361421%03 1+4006500%i13 3.6569315=10 5e0679335=g5 75025667+02
2010000 1e4370620~08 1¢2391596+03 1+405650U+03 3,5615256=10 5¢0682705=05 7+5159460+02

1 202000 1e4046909=U8 122421672+03 124106500403 L 344689596=10  5.0785874-05 . 75293015+02
203000 123731694-08 1+2451646+03 194156500+0U3 3.3791384~10 5.3888845-05 7¢5426334+02
204000 103424721~38 1e24981526+03 1e4206500%03_ . .. 32919703-10. 500991617=-05 5559417+u2
205000 143125742~08 1e2511304+03 1+4256b0U+33 342073675~10 5¢1094193=05 «5692267+02
206000a }a2i34527=08 142540983+03 1 a43068%00+033 1,41252462=10 Sa1196572=05 72SR24883+{12
207000 1+2550845-08 1.2570562+03 1+4356500+33 3.0455248~10 5e1298758-05 7:5957269+02
208000 1227447 1=028 12600042403 _1e4406500%03 . 2.9681241~10 . S5e1400749-05 7.6089423+02

12629423+03 Le4456500+03 24892968910 541502547=05 706221349+02

209000

1+2005194=-08
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TABLE II (CONT'D) -VANDENBERG AFB REFERENCE ATMOSPHERE (ANNUAL)

GEOMETRIC PRESSURE KINETIC MOLECULAR DENSITY COEFFICIENT SPEED OF
ALTITUDE TEMPERATURE | TEMPERATURE OF VISCOSITY SOUND
meters newtons cm-2 degrees K degrees K kg m-3 newton-sec m-2 m sec-!
210000 1e1742803~08 122658705+03 14506500+%03 208199857=10Q. . . 51604155=05 7+6353047+02
211000+ 1+1487101=08 102687867+03 10455650U+03 2.7491044=10 S5e17U5571=05 746484518402
212000 11237897=08 12716970+023 124606500%03 2.6802581=10 . 501806798=05, L 726615764%02
213000 1¢09794995-08 102745954+03 Leb656500+03 246133797=10 501907837=05 T7e6746785+U2
2140000 je0758220~08 1e2774839+03 124706500+03 24548407410 5e2008688=05 7¢68775823+02
215000 1.0527393~u8 122803624+033 104756500+03 24485279510 5¢2109353~05 7+47008157+02
216000 1.035Q2346=08 1+2832310+03 1+4806500%03 204239379710 5¢22(9833=05 7.7138512+02
217000+ 1+0UB2916=08 1.28606897+03 1.4856500%03 24364326110 502310128=0%5 7e72686464+02
218000 948589373=09 1+2889354+Q3 1+4906500%03 243063885=10. 5e2410240-05. . 7+7398563+02
219000« Feb6602625=09 1¢29172773+033 1e4956500+03 2,2500735~10 542510169~05 77528261402
220000 9e4567372=09 122946062+03 125006500403 2219%53292=10 5e260)9917=05 7e7657742+02
221000 942582194=09 142974252+03 1+5056500%03 2414231072710 502709484=05 74778700%9+02
222000 9064567009 13002342+03 12510650U%03 2,0903594"10 5¢2808871=-0% 7079146059%02
223000+ 848756443~D9 143030334+03 1¢5156500%03 2+0400402=10 5¢2908081=05 748044897+02
224000 846913244=09 1230563225+03 145206500403 1+9911063=10. 5+3007112=05 ___ 7+8,73523*%02
225000« Be5114734-09 143086318+03 1¢52565Q0%03 149435136~10 5¢3105966=05 7+8301938+02
226000 84335970109 1431137;2+03 1+5306500+03 1e8972214=10 503204645=05 78430142402
227000 8e1646950=09 143141306403 1¢5356500+03 1,8521897=10 5e3303148=05 7¢8558137+02
228000 7.99752339=-09 13168801+03 1e5406500%03 0838U7=-10 _ 340i478~-05 78685923+02
229000 708343722=09 13196197+03 1e5456500+03 657564=10 499634=05 748813503+02
230000 746751999=0°% 1632234993+033 1+55065¢0u*53 L1e724%3033=10 5¢3597617~=05 7894877+02
231000 7e5195949~u9 1e3241963+03 145546500%03 1e6849987=10 543675881=05 7e9042627+%02
232000 7e3675768=09 123260353+03 1e5586500%03 le6466975=10 $¢3754036=05 T+9144247+02
233000+ 742190553=-09 1+43278662+03 1¢5626500+%33 1+6093719~10 5¢3832081=05 7e9245737+02
234000 740739410-0% 103296891+03 125666500+%03 1eb729945-10 5¢3940019-0%5 _7.9347098+02
235000 6e9321437=09 1+3315339+%03 195706500*%03 1e¢5375341~10 5e3987848-=05 7e94483328+02
236000 6¢7735823=09 1+3533106%03 1¢5746500%03 1e5029778=19 504065570-05 79549430402
2370000 6+65381715=09 13351094+03 1-5786500%03 1,44692878=10 5+4143184=05 709650404+02
2380000 5.5258330-09 13369000+03 125826500%03 . 124364444 =10 904220692=05 79751249402
239000 6.3764880~u9 1633%6826+03 15866500+03 le4044239=10 5¢4298394=-05 7¢9851968+02
240000 60270060809 103404572+03 1.+5906500+03 1e3732034=10 5¢43/5389=n5 7e9952559+02
241000 beit6u784=09 1e3422237+03 105946500+03 1¢3427610~10 He4H452581=05 8.0053024+U2
242000 640256694=49 123439822+03 _ 15986500%03 1¢3130754=10 504529666~05 8e0153363+402 _
2430000 5.9075629-09 1e34957326+03 1602650003 1e2841254=10 5e4606647=05 840253577402
_ 244000 5.7920%932-09 _1e3474750+03 106066500+03 1¢255%8912~10 Heyb83524=05 8¢0353665+02
245000 5e¢6791947=09 1234972094+03 1+6106500%C3 102283534=1¢ bey76u297-05 8.0453629+02
246000 5e568800K~11% 1235(9356+03 126146560+ C3 Llegnl4924=10. .. . be4836967=05 8e0553470%02
247000 5¢4608521~09 143526539+03 1+6186500+*C3 1.1752905+10 5e4913534=05 8e0653186%+u2
248000 Se3052872=09 123543640+0% . . 1+6226500+03 1e1497295-10 5+4969978=-05 8403752779+32
249000« 5¢2520459~0¢% 1+3560662+033 1¢6266500+03 1e1247918=10 5e5(66361=05 800852251+02
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TABLE II (CONT'D) -VANDENBERG AFB REF.

ATMOSPHERE (ANNUAL)

GEOMETRIC PRESSURE DENSITY VISCOSITY MOLECULAR PRESSURE
ALTITUDE RATIO RATIO RATIO WEIGHT DIFFERENCE
meters unitiess unitless unitless unitless newtons cm-2
210000 115239%9=09 2.2812}133=10 2.9016936+00 . .._2+5275000*0)  1.0189904+01}
211000 1¢1273022~-99 202238742=10 2¢9073962+00D 2¢5246250+01 1.0189904+01
212000 1e1028461=09 Z201681u14=30 . _2.9130482+00 2¢5217500+01 10189904+01
2130000 14079008707 2el14us04=10 2.91876%6+00 2.5188750+01 1.0189904+01
214000 1055772509 200615214=-10 - F244404+00 2¢5160000+pd1. .. _1.0189904+0%
215000 1+0331200~07% 2+010%544~10 +9301008+00 2+5131250+01 1,0189904+01
216000 Je0110347-39 129606324=10 2.935%7503+00 25]02500+%0l 1,0189904+01
217000 $¢8950054~13 1s9126097=10 249413903400 2+5073750+01 10189904+01
218000 9e6650150~10 1e8657414=10 . 2+9470196+00. 245045000+01 1.0189904+01
219000 Fe4802291-10 18201857-10 2+49526386+30 2+5016250+p01 1+04iB9904+0]
220000 942804968=-10C 1+775949066=10 2+9582475+0Q 244987500%01 1.0189904+01
221000 9085678710 Le7328469~10 2¢9638461+00 244958750%01 1.0189904+01
222000+ 8eB8956353-1J 1.6909858=10 2494694346+00 . 2+4930000%01 1,0189904+01
223000 8¢7102335-10 126502803=10 2+9750131+u0 244901250+01 140189904401
224000 8+5293487~19 29805817 +00 204872500%0). _  1.0189904+01
225000 £43528495-10 2+9861402+00 2+4843750+01t 1.0189904+01
2260080 Se1806169~1C 1534747710 2.9%916889+00 2.4815000+0t 1018%904+0}
227000+« Be(125338~14 1+4983196=10 20¢9972277+40 204786250+01 1.0189904+01
228000 7.8484879=13 1e46284505=10 3e0027568+00 .2e4757500%01 1.0189904+01
229000 7+6883673~10 1+4283v98=-10 3.0082761+00 2+4728750+%01 1.0189904+01
23{0lMe 7532161110 103948565=10 33137857+030 2.4700000*%01 10189904+01
231000 7+3794561-10 1¢363U713-10 3e(181865+U0 2+4670860+401 1.0189904+01
2320005 7¢23027)0=1L 1e3320877=10__ ... . 30225811+00 204641720%01 . _1.0189904+0}
233000 7eCBUS 17410 14301893310 3.0269696+00 2+4612580%01 1.0189904+01
2340u0. ©29421076=1C 1e2724060=10 341313520400 2.4583840%0al 1+0189904+01
2350000 6+8029529-1¢C 1+2437838=10 3.0357283+u0 2+4554300%01 140189904+01
230000 62666973710 le2lB582643=~10 3.0400966+0U0 2e4525160+01 1,0189904+01
237000 beB5340B65=12 1188%730=10 3epu44628+00 24496020401 10189904401
238000 6« 404214410 1e1620045=10 3e(485211+00 2e4466880*01 1.0189904+01
237000 6e2772799~10 1+13slut7=10 3.0531734+00 24443774g+01 1.0189904+01
Z40u00e ©e1532088=1C Lellnd46n=40 320075197 +u0 2e4408600%01 1.0189904+01
24100Ce 6e03192%96~10 1eQBKZ195=10 3e0blb6U2+00 2+4379460+01 140189904+01
252060 L bhe%133720-1C 12062245710 3e0661946+00 2+4350320+%01L __1eD189904+01
243000 54797466710 10387686610 3.0705233+00 2e¢4321180+01 1.0189904+01
244000 5e6811490-1C 1015946910 3eg74p461+00 2¢4292040+*D1 1¢0189904+01
2450000 545733544~1C Ya5367034=11 30791630400 2e4262900+01 10189904+01
246000 DeH650178=1( Ye7194126=11 3en347431+00 ... _204233760%*01 10189904+ 01
57000 543590810-1C GeS5074534~11 3e0877795+0U0 204204520%01 10189904+01
20E000e . 5e2554834~1C Ge3006789-11 3e092079C+00 2.417548(0+0! 1+0189904+0)
259000 Sel541661-1L Ge0Y87470=11 3e5963729+00 2+4146340+%01 10189904+01
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TABLE IT (CONT'D) -VANDENBERG

AFB REF. ATMOSPHERE

(ANNUAL)

GEOMETRIC PRESSURE DENSITY VISCOSITY MOLECULAR PRESSURE
ALTITUDE RATIO RATIO RATIO WEIGHT DIFFERENCE
‘meters unitiess unitless unitless unitless newtons cm-2
250000 5e0550757+10 80902126211 3+100661G+00 2e4117200*%al 10189904+01
251000 4e9581551«10 8.7100805=11 3+1049434+00 204088p60+01 1.0189904+01
252000 40663352510 8+5226839=11 _3+1092202+00. . _2«4058%20%01 1,0189204%0]
2530060 447706150-1C 843398]10G3-11 341134913+00 204029780+01 1¢0189904+01
254000 H06798936-1( 6e1613410"11 . 3e1177567+00 __  2+4000640%01 . _ . __1.0189904+01
255000, 4e5911383=1C 7.9871569~11 3e1220166+00 2+3971500+0! 1.0189904+0])
£56000 4.5043025=-11 T7eB171463-11 de1262708+00 2039422460+01 1.03189904+0]
27000 444193387~1C 7e6511969-11 3¢1305195+00 Z2e3913220+01 1.0189904+01
258600, 403362030-1L 7.4892030~11 31347627+00 243884080+ 01 1.0189904+01
259000 4¢2548493~10 73310574=11 3+1390004+00 2¢385494p+01 140189904+01
Z246G000. 4178237015 Je1766620~11 Se1432325+00 23825%800%01 10189904+01}
2461000 4e0973243~1C 700259186-11 3¢1474591+00 203796660401 1.0189904+01
2420060 4e0210687-10 69878728631 . 3e15}6803+00 _ . _ 767520+01 1.0189904+01
263000 3e9464327-1¢ 6e7350023~11 3¢15589605+00 738380+l 1.0189904+01
264000 3.8733770~1C 6©00946482=11 301601063400 _ . _2e37092406%01 1:0189904+01
265000 348018639-1C 6+4575785-11 3et1643112+00 2¢3680100+01 1.0189904+01
266000 3.731858Q0-1¢ 6232373398~} 3+1685108+00 203650960401 10189904+0]
2467000 3¢6633229~1C 6e1929580~11 3.1727049+00 2+3621820+*01 1.0189904+01
268000 . 3596223910 6e(i652426-11 .. 3+1768938+060 23592680+ q0) 10189904+01
269000 3+5305281-1¢ S«2404869~11 321810773+00 243563540+01 140189904+01)
270000 3+4662018-1¢ 548186136=11 3+1852555+00 2+3534400+01 1.0189904+01
271000 344032140=-10 54699550611 3.1894284+00 2+3505260+*01 140189904+01
472000« 3¢3415324=10 be5832243-11 3¢1935961+00  _23476120%01 1.0189904+0)
273000 3¢2811284-1C 50469567911 3¢1977565+00 2+3446980+01 10189904+01
274000, 302219699-10 54358509511 3.2019157+0D0 . 2e3417840+01 1.0189%904+01
275000 3el1640305~1C 5249907311 3e2060677+00 243388700+*01 10189904+01
276000 3el1072803-1¢ be1439342~11 3¢2102145+00 2¢3359560+01 140189904+01
277000« 3.0516%936~10 Se0402906"11 3e42143561+00 2+43330420+01 1.0189904+01
276000 20997242010 40938993711 302184926+0D 2e3301280*al 1,0189904+01
279000 2.9439009~1¢C 448399864=11 3e2226240+00 203272140+01 140189904+01
2806000 2.8916443~10 4e743211033=11 3.2267502+00 2¢3243000%g01 1.0189904+01
281000 2+8404480~10 40648610511 3e2308714+00 2432138603+01 10189904+01
282000 27902872=10 4556132311 . 302349875+00 _ _2+3184720+01 120189904+01)
263000 2+7411390~10C heb657233=11 3.239p0985+00 2¢3155580+0! 1:0189904+01
2B40GQ. 2+6929798~10 40377331 2=11 _.322432045+00 2+3126440*01 1.0189904+01
288000 2¢6457884~1( 4e2907081-11 302473u55+00 2+3097300+0! 1.0189904+01
_2+6000 245995424-10 402064u44-11 3e2514015+00 243068160+0) 1.0189904+01
2k7000 2+5542203~-1( 4e1237725=11 3¢2554925+uU0 2+303%9020+01 1.0189904+01
28B00C 24509801610 440429066=11 32595785+00 2.3009880+*01 140189904+01
269000« 2+4662665~10 3e9639426%11 3+42636595+00 2+2980740+01 1.0189904+01
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TABLE II (CONT'D) -VANDENBERG AFB REFERENCE ATMOSPHERE (ANNUAL)

. GEOMETRIC PRESSURE KINETIC MOLECULAR DENSITY COEFFICIENT SPEED OF

ALTITUDE TEMPERATURE | TEMPERATURE OF VISCOSITY SOUND
meters newtons cm-2 degrees K degrees K kg m-3 newton-sec m-2 m sec-!

290000 2e4696202~09 j+4189240+03 17906500*03 408045997=11 5¢8113902=05 8e4830183+Q2
291000 204269984=09 1+4202881+03 1+47946500%03 447111560-11 548186306=05 B8e4924878+02
292000 2.3852192-09 1e4216441+03 _1+7986500%03. 4e6197597=11 5+8258623-05 85019468+ 02
2930000 24344262009 14229921403 1+8026500U7%03 4¢5303576~1) 5¢8330852-p5 Be5113953+02
294000 243041091=09 14243321+03 18066500+C3  4.4429023-1]) 5e8402995=05_ __ __ _845208332+02
295000+ 202647439~09 104256640+03 1+8106500+03 44357349011 548475052=05 8+5302607+02
2946000 20226)478=09 1.4269879+03 1+-8146500%03 He2736493=11 5¢8547022=05 B845396778+%02
297000, 241683045-09 144283037403 18186500+03 441917596=11 5+8618908=-05 845490846402
298000 201511977=09 1,4296114+03 . 1+8226500%03 . He1316374-1} 5+8690709-05. . 845584811402
299000« 2¢1148110-09 1¢4309111+03 1+8266500+03 1e¢0332392~1] 548762424~05 Be5678671+02
300000« 2.0790502=09 14321932403 1e8306500+03 31e96863746=1] 5e8334054=05 BeS772430n+02
302000 20009652439 144339329+03 1»8372500%03 3481057431 548952060=05 85926907402
3040008 1e9428867~09 124355909+4033 .. 1.8438500+%U3 306707152711 . 5+9069838=05 . .. 8.6081107+02
306000 1+8785268=09 14372541+03 1+8504500%U3 349365337=1} 5¢9187389-05 846235033+02

308000 1.81465910=09 1 4388925+03 1+8570500+03 3.4077782=11 Se9304714-05 _Beb388683+02
310000« 17569419=u9 1+4405061+03 148636500+03 3.2842091=1}) 5e9421813-05 846542060+02
312000, 1499486009 1:4420950+03 1287025%00%03 36146B55974~11 59538690705 8e6695)1466+02
314000 1e6441348=-09 1+4436590+03 1+8768500+03 3.0617264=11 54965534505 846848003+02
316000 1¢5908032=09 124451952+03 18834500+ 03. 2+9423893~11 . 59771779-05__ __ .8.7000571*02
318000« 1¢5394094=09 1+4467126+03 1+8900500%03 2.8373871-11 5¢98879%2=05 8e¢7152871+02
320000 1+4898766=09 1e4482023+03 108966500+03 273653401 6en(Q3988=05 8¢7304906+02
322000+ 1+4421301-09 1044996672+03 1+90325006+03 24639650111 6e0l19767=-05 8e47456677+02
324000 13960988-09 14511073403 1+909850U+03 2546564311 . 640235330705 8476081385+02
326000 13517150~09 1+4525225+03 1+9164500+03 2.4571145=1] 6e3350677-05 Be7759431+02
328000 103989132=09 144539130+03 19230500%03 . 2+3711445-11 . 600465811=05 _ 87910417+02
330000« 12676311-09 1e4552787+03 1e9296500+0G3 2.2885063=1]) 600580733=05 Be8Q61144+02
332000 142278100=09 144546461 94+03 1 29362500+03 2.209059%9=11 e 0b95443=00 8282116123402
334000+ 1+1393921=09 1+4579357+03 199428500+03 201326693=1} 6+0809944=05 8+8361827+02
3360000 121223229=09 144592270+03 149494500+ 03 . 2405892003 =11 . be924233-05_ __88511785+02
338000 1+1165502=09 1+4604935+03 1+9560500+03 1988547911} 6+1038315~05% BeB661491+02
340000 10320239=09 12461723%3+03 109626503+03 1092057728} 21152192705 Be8810%44+112
342000 1e0486965-09 1e4629522+03 19692500+%03 1+8551829=11 691265862=-05 88960144+ 02
344000 120165215=09 1ed64]1444+03 129758530+33 _ . 1e7922572-11 6137932705 89109097402
346000 9e8545500=10 1e4653117+03 1+9824500%0C3 1e7316986=1} 6e1492538=05 8e¢9257799+02
348000 9554548310 14664543+03 . _19890500%03 1673409411 601605648=05 8094046255+ 02
350000 902648059-10 144675721403 109956500+03 les172967=1) 6¢1718506=05 - 849554465+02
252000 8.9349361=10 1e4686651+03 220022500%03 15632716711 61831143-n5 89702429+02
354000+ 847145655=10 14697333+03 2+0088500+03 1e511248%9=1]) 641943621=05 849850150+02
356000 80453338510 124707766+03 . 2.0154500%03 1s4611473=11 2+2055880=05 . 8.9997628+02
358000 Be2009138~=10 14%717953+03 2+0220500%03 led128892=1} 602167942=05 9e0144866+02
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TABLE II (CONT'D) -VANDENBERG AFB REFERENCE ATMOSPHERE (ANNUAL)

GEOMETRIC PRESSURE KINETIC MOLECULAR DENSITY COEFFICIENT SPEED OF
ALTITUDE TEMPERATURE | TEMPERATURE OF VISCOSITY SOUND
meters newtons cm-2 degrees K degrees K kg m-3 newton-sec m-2 m sec-!
360000 70956961810 14727691+03 2+0286500%03 1+3664002%1) 602279808=05 F¢0291863+02
362000 7+7211724=10 14737581403 20035250003 103216098=1} 6¢2391479=-05 9e0438621+02
364000, 7+4932401=10 164747623403 . 2+0418500%03 102784495=11 60250295605 9.0585143+02
366000 7¢2728756=10 124756218+03 2+0484500+03 142368543~ 602614238=05 90731425402
368000 7.9598013=10 1e4765164+03 2+0550500%63 lel967621-1) 692725329-05 92087747402
370000 6+8537521-10 124773863+33 2+0616500%03 141581137-1) 5+2836228=05 9e1023289+02
372000 60654470410 1+4782313+03 24068250u%03 16120851913 602946935=05 Fe1168869+u2
374000« bet4617101~10 14790516403 200748500+03 1.0849220~11 6¢3057455=p5 9e1314217+02
376000, 60275235110 14798471+03 200814500%03_ . .1.0502720-1]) 6316778705 Fe1459335+02
378000+ 6+0948201=10 14806178+03 2+088050uU+03 Le168520-11 693277930=05 9e1604224+%02
38D0D00e 59202455%=10 1e4813637+03 2+0946500+%03 Febybj4pnN=12 ©e3387887-05 9¢1748883+(02
382000 5¢7513035~10 1e4620848+03 201012500%03 945351233~12 693497657-p5 Fe1893314%02
384000 5.5877925%10 1e4627811+03 .22107850u+03 =~ 9,2350303"12 603607244=05 942037519+02
3846000, 5¢4295179=10 1e4834526+03 2+1144500+03 8,9454378=]2 693716646=p5 9e¢2181499+02
388000 5e2762962=110 14640993+03 221210600%03 Be6659468=12 603682586505 92325253+02
390000 5¢1279474=10 1+4647213+03 21276500+03 Be3961681=]2 0e3934904=05 Fe246878B4+(2
392000 4.9843007-10 1+4653184+03 201342500%033 §41357333=12 __6+4043758~05 _ _ 9.2612092+02
394000 4,8451897~10 1e485R908+03 2¢140850U+C3 7+8842847~12 be4152435=05 Fe2755180+02
396000 447104576=10 1e4564364+02 2+ 1474500403 7+6414855-12 504260931-05 92898046+02
3198000 44579950330 l1e469611+03 2+1540500+03 7.4070068-12 6+4367250-05 9+3040694+02
. 45 - 4674591403 21606 + Te 8243~ 4e4477391=05 93183123+02
402000 4¢3310086~10 1+4880479+03 2+1658500+03 6494662399=12 6£e4562467=05 F¢3295187+02
_404000e 4212047 4=30 @ 1.4886223+03  21710500%03 __ 6.7584691"12 6e4647435=-05 Fe3407116%02
406000 HeD966948=10 1e4691824+03 2+1762500%C3 645578606712 64732293~05 93518911+02
408000 3.9848298=1GC 1.4897261+03 2+ 1B148500%GC3 . _ 63635912=12 504817043705  93630573+02
410000 348763392-10 Fetd4902594+03 241866500+03 6e1756156~12 6e4901687=05 93742103402
Y - 4507764+ 918 + - _ 49 ~05 « 3853498+
414000+ 346690399~10 164912790+03 2¢1970500%03 58176856%=12 6<50706647~05 Fe3964763+02
436000, 3.5700210=1C 1.4917673+03 2.2022500+03 bet473137=12 . 645154967=05 9.4075896+02
418000 344739544~10 Lelv22412+03 202074500+03 5.4824035=12 65239181 =05 Fed4186897+402
420000 3e3807444=1C0C 124927C007+03 2e21256500%G3 5¢3227660"12 &£05323289=095 Q42977468+
422000 3+2902998~10 1+4931459+03 2¢2178500+03 541682208-12 6e54072%0=05 9e4408509+02
424000e  3+2025298-10 14936767403 2.2230500%0G3 . be(1856899=12 _6e5491187=05 904619119+%02
426000 31173486=}0 144939931403 2+2282500%03 4.6737047-12 605574978=05 Fel4629601+02
428000 3+0346718-10 1.4943952+03 22334500403 . 45733400512 605658665-05  9.4739954+02
430000« 2.9544209-10 1.4947829+03 2+2386500%03 445975230=12 60574224905 94850179402
y - 49 * . 8 + ] - __6;5_81512§- o496 +
434000 2+,8C08852~10 1+4956153+03 22490500403 443384436~12 6¢5909103=05 75070244402
436000 207.74532=1C 1+4958599+03 22542500%03 .. He21H49555=12 695992375=05 9+5180086+02
438000, 246561517-10 4.0953204=12 9.5289800+02

1+4961902+03

202594500+03

5+46075546=05
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TABLE II (CONT'D) -VANDENBERG

AFB REF. ATMOSPHERE (ANNUAL)

GEOMETRIC PRESSURE DENSITY VISCOSITY MOLECULAR PRESSURE
ALTITUDE RATIOQ RATIO RATIO WEIGHT DIFFERENCE
meters unitless unitless unitiess unitless newtons cm-2
I6ROUO. 7.8086719=11 1e1063426=11 3e501983%9+00 Z2e1028n00+al 1.0189904+01]
3462000 7¢5772768=11 1069109611 3+5082632+00 2+0973600+01 1.0189904+01
364000 703535924=1]) 1.0341953=11 3.5145315+00 2.0%19200%0l 10189904401
366000 7¢1373347=11 1-0005471=11 3.5207889+00 2.0864800%01 140189904+01
368000 6e9282313~1) 9.6811473=32 . 35270355%00 .2+0810400%0) ... 1.0189904%0%
370000 60726022311 9+3685029-12 3+5332713+00 2+0756000+01 140189904+01
372060 65304548411 Fe0670751=12 3e5394%644+0u0 2en701600+*0l 10189904+01
374000 6a3412864=11 Ge7764222~12 35457109400 2.0647200%01 140189904+01
376000 62158286711 B8e49861225=12 3+5519148+00 _ . 2¢0592800*%0) . 1.0189904+0%
376000+ 5¢9812340-11 8e2257734-12 3.5581082+00 240538400+01 1.0189904+01
360000 5.8099130-11 729649856=12 3+5642910+00 2e0484000%01 14018%9904%01
382000 Seb441194=1] 7+7133%03=12 345704634+00 2.042%600*01 10189904+01
364000 5.4836557-11} 74706314=12 3e5766254+00 2+0375200+*01 1.0189904+01
306000 543283307-11 742363671~12 3.5827771+00 2.0320800%01 10189904401
3e8000e 5el779646-11 7¢0102742~12 3+5889185+00 20266 +ol 1,0189904+01
390000 5.0323804~11 6e7920381=12 345950497 +00 2+.0212000%01 1+0189904+01
392000 4eB8914109=11 65813607 =12 _3e6011706+00 240157600%01 10189904401
394000 447548924~11 60377952612 3¢60372814+0U0 2.0103200+01 1,0189904+01
396000 4e6226712=11 6elB154)14=)2 3¢6133822+00 2.0048800+01 1.0189904+01
398000 444945961 =11 5.,9918610-12 3e6194729+00 19994400+01 1+6189904+0]
460000 4+3706987~11 beB8(88Y918=12 36255537400 1+9940000*%04 10189904+01
4012000 442502938=11 546353348=12 3¢6303375+00 1+9%0000*0! 10189904+01
404000 441335497-11 Se4673891b=12 .. 3e6351152+00 1.98600u0u%01 __1.0189904+01
406000 440203467-11 50306934 =12 306398R68+00 1+9820000+01 10189904+01
408000 349)105666=11 5 U477952=12 _ 3e6446523+00 109780000+01} 140189904+01
416000 3.8040979-11 4e9957333-12 3.6494117+00 1+9740000+p0! 10189904+01
412000 3.7008314-1} 4e6485864~12 3.6543651+00 1.9700000+01 1.0189904+01
414000 34600661811 4e7061876~12 3.6589124+00 1+49660000%0! 10189904+01
416000 3+5034883=11 4e5683661=12 33663623700 _1+9620000%01 . .._. 1+0189904+0]
418000 3e40p92121+11 4e438%628-12 3¢6683890+00 1+9580000%0! 1¢0189904+01
4200008 3¢3177392=11 49305824912 3¢46731184+00 19540000*01 10189904+01
#22000. 3.2289801-11 4¢1808063=12 3ep776418+00 1e9500000*0! 10189904401
424000 3e1428459~-1] 400597631712 . 366825593400 ... .. 129460000%05 . 1:0189904+01
426000, 3,0592522-11 3.9425590=12 3.,6872708+00 1.9420000+01 1,0189904+01
428000 2497281 1462=1) 38290611642 e 46919765+00 . _.1+9380000*0l.. e 1.0189904+0]}
430000 2¢8993609=11 3e7191432=12 3+46966765+00 1+9340000+0! 1.0189904+01
432000 2.56229082=11] 3ebl26h24=12 3.70137048+00 19300000401 1.0189904+01
434000 2+7484865-11 3+5095622=12 3¢7060586+00 }+9260000%0! 10189904401
4536000 26766231=11 3e4096671=12 3.710741C+00 le92200600%01 10189904+01
43800Cs 2+6066503-11 343128889-12

347154177+00

1+9180000+01!

1.0189904+01
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TABLE II (CONT'D) -VANDENBERG AFB REFERENCE ATMOSPHERE (ANNUAL)

GEOMETRIC PRESSURE KINETIC MOLECULAR DENSITY COEFFICIENT SPEED OF

ALTITUDE TEMPERATURE | TEMPERATURE OF VISCOSITY SOUND
meters newtons cm-2 degrees K degrees K kg m-3 newton-sec m-2 m sec™!
440000 2586912610 1e4965C61+03 242646500%03 3.97294075=12 bep158614-05 945399390+02
442000« 2¢5196713=10 144968076+03 2+2698500+023 3.8670918-12 694624158005 9+5508853+02
444000 2+4543644=10 1e4970%48+03 2275050003 . 3.75825%31é6-12. . . _6s26324445-p5 9+5618192+02
446000 243%09321-10 14973676403 2+2802500+G3 3.6527717-12 6e6407207=05 95727405402
448000 2+3293140=-10 124976261403 2+28549500+03 . 3e5505373=12 6¢6489869=05 95836494402
450000 202694544-10 14978702403 202906500+03 3.4514413~12 6¢6572431=-05 Fe5945458+02
4520060 202112992=10 1.4960%99+03 2+295850G+03 3+3553803=12 6946654892-05 9¢6054298+02
454000 2.1547934=10 1+4983153+03 2+3010500+%C3 3.2622508=-12 606737255=05 9¢6163017+02
456000 2.0998883-1C 1.4585163+03 223062500453 . 3,1719590=12  4ea819517=05 9e6271611+02
458000« 240%68324~-10 1e44937C29+03 2+3114500%G3 3.0844085=12 696701681=p5 9+63803085+02
460000 10994678810 14988752+03 2¢3166500+%03 29995098=}12 6£94983746=05 P6488435+02
462000, 1+9442817~10 14990331403 243218500+C3 Z2e9171770=12 607065712=05 Fe6596664+02
464000 1+8952953~10 1eH991767+023 203270500%03 2+8373239=12 67147581 =05 9+46704774+02
466000+ 1847677010 144993058+03 2+3322500%03 2¢7598706-12 607229352=05 9¢6812760+02
468000 1+8(13853-30 14994207403 £+3374500*03 2+6B47308=]2 . 6¢7311025=-05 F6920628+02
470000 107563794~10 14995252+03 2+3426500%C3 206118527~}2 6e7392602-05 97028374402
472000 12712620410 1eH49%6073+03 243478500403 - 24541139612 6e7474083=05 ?+7136002+02
474000« 1+6700703-10 1e4996790+03 23530500403 2.4725287+-12 6+7555467=p5 94724351 0+02
476000 1648693010 1e4997364+03 2+3582500+*03 __.2+4059531=12 6276367%4=05 97350900+02
478000 1.5884530=10 144997794403 2+3634500%03 2.3413466-12 697717947=05 9¢7458172+02
480000 12549316240 1+ 4998081+03 203686500+%03 2027846463=12 6077995044~0S 97565326+02
482000 1e5112492-10 1.4998223+03 2.3738500+03 2,2177908-12 6,7880046~05 947672362402
484000 1=24742202=10 1e44998223+03 203790500+03  _ 2.1587211=12 607260953 =08 9e7279281+02
486000 1e43481985=30 1+4998079+03 243842500+03 2.1013810=12 6¢8041766=05 9+7886082+02
488000 1o41331534~10 149977906+03 243894500+u3  ____ 2.0457142-12 6e8122486=05 907992768+02
490000 1¢34690566=10 14997359+03 2+39465p00%03 10991668712 6¢8203111=nS 9¢8097338+02
492000 13358800=10 1e4996764+03 23998500403 16939193412 60828364305 . 9¢8B205791+02
494000« 103035960~10 1e4996065+03 2+4050500+063 1.8882377=12 6¢8364083-05 948312130402
496000 12721787=10 1Le4995202+03 24102500+03 1.8387546=12 698444429=05 9¢8418354+02
498000 12416023~10 1e4994157+03 2+4154500+03 1.7906974=12 6+8524683=05 FeB8524464+02
500000 1«2119800~10 14993047403 2+4206500+03 le7441046=12 6+8604845=05 948630458+02
502000 1182895910 1049956694+03 2¢4240500+03 146999757=]2 6e8657209~05 9eB699701+02
504000, 141546412-10 1+4998289+03 2242748500%G3 14657045912 6+8709534=05 998766896+02
506000 1+1271155-16G 15000833403 2+4308500+03 1+6152808=12 6e8761820-05 948838042+02
508000 1.10202987=10 1+5CC3325+03  2¢4342500%C3 1e5796469=12 6+8B14067=05 . 98907140%02
510000« 1+0741709~10 1+5005765+03 2+4376500+%C3 1+¢5351110-12 6e8866275=05 9¢8976189+U2
512000 1.04687133=10 1.50GR]I54+03 2.4430500%03 1e4966417=12 68918444205 949045190+02
514000 1+40239080-10 15010491403 204%44500+C3 1e4592092=12 648970575=05 Pe9i14143402
516000 99973650~11 1.5012777+03 2¢4478500%C3 1s4227825%12 6e9022667=05.. . 9+9183048+02
518000+ Fe7618166-11 1e5C1EC10GY03 224512500703 143873333=12 6¢90747206=05 9+9251906+uU2
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TABLE II (CONT'D) -VANDENBERG

AFB REF. ATMOSPHERE (ANNUAL)

GEOMETRIC PRESSURE DENSITY VISCOSITY MOLECULAR PRESSURE
ALTITUDE RATIO RATIO RATIO WEIGHT DIFFERENCE
meters unitless unitless unitless unitless newtons cm-2
4400000 225387016-1} 3e21942168-12 307200886400 1.9140000%01 1.0189904+0]
442000 2+4727134=11 3.1282645-12 347247537+00 1¢9100000+01 10189904+01
444000 2.40856237=11 3e(402188=12 L 3e7294132+00. _.1+9060000%*01  ___ 1,0189904+0]
446000 2+3463735-11 209548914~12 3e734Qg669+00 1+9020000*0! 1,0189904+01
448000 242859038-1] 24872169312 3.7387150+00. 1+8980000*01 _1.0189904+01}
450000 2+2271598=1} 207920261-12 347433575400 1+B8940000*01 1.0189904+01
452000 221700883=1} 27143181212 347479942+00 18900000+*01 10189904+01
4540004 2+1146357-11 206389814=12 34752625%+00 1+8860000+0! 1.0189904+01
456000 2.0607538=-11 245659404=12 _.3.7572511+00 1+8820000*01. 10189904+01
4%60C0 240083923=11 2495116812 3e7618711+00 1+8780000+01 1,0189904+01
460000 1e9575049=11 2¢4264384=12 3e74£64856+00 1¢8740000%01 10189904+01
462000 149080471 =11 2¢3598357=12 3.77103946+00 1+8700008+01 1.0189904+01
464000« 1e6599736~1} 2029%2390-12 3.7756980+00  ___ _1e8660000%01l 1.0189904+01
466000 1+8132428-11 2¢2325835-12 3e7802960+00 1+8620000*g1 140189904+01
448000 127678138=1} 2¢1738y60=12 3s7848885+00. _18580000%0)  1.0189904*01
476000 127234646611 zel128451-12 347694756400 1+8540000+*01 1.0189904+01
472000 1¢68070631-1} 22055642]=12 3.7940572+00 1+850000u*nt 1,0189904+01
474000 1¢63894960~11 240001397=12 347986334400 1+8460000+01 1.0189904+01
__ 476000 125983399~ 19462837=12 38032041+ 00 . 1e8420000%0l . 10189904+Q])
478000« 1+5588498=11 148940206=12 3e8077696+00 1e8380000%0! 140189904401
480000 152044924-14 1¢8432995=42 38123297440 1+8340p00+0}t 1401899Q4+0]
432000 104830848 ~11 147940707-12 3eB1 68844400 1+8300000+01 1.,0189904+01
_ 434000 144674591 Le7462866=12 3+8214338+00 1+8260000%a) _. . 1.0189904+01
486000 1e#]113956=11 1e6999017=12 348259779400 1+8220000%01 1¢B189904+01
488000 1¢3770036=11 1o 654870312 _..3+8305168+00 18180y0Y*Ql 10189904401
490000 103438422-11 le6114504=12 3.83505023+00 legl4g000U*D1 140189904+01
492000, 103109839=1) . 1»5687008~]12 38395787 +00 1+8100000%01 10189904401
494000« 1.2793016=11 1e52749605=12 3.8441018+00 1+8060000+01 10189904+01}
496000 1 22484697=1} 1248745]13=12 38486196400 1.8020000+01 1.0189904+01
498000 1e2184631=11 1e4485767=12 308531323400 1+7980000+01 1.0189904+01
506000 10189314411 le41nd847=12 3e8576398+00__ . 1e7940000%D1 ___120189904+0}
502000 1+1608509~11 1e3751668=12 3¢84605842+00 ie7918000+0} 1+0189904+01
504000 1e1331228=11 1e3404590712. 3e8635264+00 1+7896000*01 10189904+*01
506000 1.1061106-11 1¢3066733=12 3s8b6649665+00 1+787400u+g0l 1.0189904+01
..508000. 10797930511 1+2738027-12 3+8694043+00 1+7852000%0! 120189904+01)
510000 1+05491521~11 1e24182064~12 348723399400 1+7830000*01 10189904+01
512000 14629168911 102107006=12 3e8752734+90 1.7808000+g01 1.018%9904+01
514000+ 1+0048260=11 1s180%200~12 3.8782047+00 1e7786000%01 1,0189904+01
5)1600( 9.8110492-12 101509527712 .. 328811338400 1+7764000%01 10189904401
518000 5.5798906~12 191222763=12 3.8840608+00 1+7742000+01 10189904+01
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TABLE II (CONT'D) -VANDENBERG AFB REFERENCE ATMOSPHERE (ANNUAL)

GEOMETRIC PRESSURE KINETIC MOLECULAR DENSITY COEFFICIENT SPEED OF

ALTITUDE TEMPERATURE | TEMPERATURE OF VISCOSITY SOUND
meters newtons cm-2 degrees K degrees K kg m-3 newton-sec m-2 m sec-!
820000 9532263341 150171%93+03 24546500*03 13528331=12 6£09126735=05 9+9320715+02
522000 943085454=11 145G19323+03° 2+4580500+03 143192553=12 6¢9178711=05 9+9389478+02

_524000e  2.0905027=11 = 1.50£21402+03 = 2,4614500%03  1.2865736=12  6£e9230649=05 99458192+02
526000 8e8779845=11 1+5023429+03 2+4648500+%03 1e2547628~]2 629282550=05 ?¢9526859+02
528000 606708356=11 15025405+03 204682500%03 0 12237975712 6+9334411=pb 909595479402
$30000¢« 8e4689118=11 1e5027329+03 2+4716500%03 101936538~=12 6¢9386235-05 99664051402
532000 Ba2720709=11 1.5£29201+03 224780560+ 03 lelb4d3084=12 £2QH438021=05 P292325727+02
534000 6.08501808=]1 15031C22+03 2+478450U+%03 141357393~12 609489770=05 ?+9801055+02
536000 768931034=-11 1e5C32791+G3 Z+4818500+03 __1ein79241=12 6e9541479=05 9869484+ 02
538000+ 7710712011 1¢5034508+03 Ze4852500+%C3 1.08084[9=}2 6+9593152=-05 Fe9937871+02
840000 725328784=}} 1+5036174+03 2+4886500+G3 laliS44716=12 6e9644787=05 1+00000621403
542000« 7¢3594795-11 "145C37786+03 204920500+03 1eU287932-12 6¢9696384=05 140007450403
S44000 Z7.31904012=11 1«5G39350+G3 2+4954500+%03 . 1a0p37880=12 609747945=05 1¢0014274+023
546000+ 7+0255256=11 1e5C40861+03 204988500+03 74¢7943675+13 649799466=05 1¢0021094+03
548000 be8647400=11 15042320403 25022500+03 G5572106=13 6¢9850952~05 1.00279¢y9+03
550000 6¢7079379=11 1+5043727+03 2+5056500+03 Fe3262357=13 699902399-05 10034720403
552000, £+5550097=11 15045063403 205090900+03 941012655=13 6£4995381(0=05 10041526403
554000 6e4058567=11 145046387403 2+51245%00+%03 8.8821386=13 740005184=05 100048327+03
556000 642603765-11 15047639+03 225158500*03 . 8.6686899=13 _ 7.0056521705 1+0055124+03
558000 64118473011 145C48840+03 2¢5192500+%03 Be4607632=-13 7.0107821-05 10061916403
560000 5¢9600541-11 [1+5£45989+03 245226500+03 Be2582091=13 7+0159083=95 100068703+03
562000+ Se8450218=11 1e5C51C87403 2¢5260500+%03 8.0608705"13 700210310~05 140075486+03
564000 5713293211 1e¢5052133+03 2+5294500+33 748686126=13 7e0261500~05 10082265403
566000 55847810=11 1¢5C053127+03 2+5328500%03 7.6812948=13 7¢0312652=p5 1+0089039+03
548000 504593977~11 15C54C76+03 25362500%03  7.4987769-13 = 7s0363769-15 100G695808+03
5700000 5433706235~11 1+5C54960+03 2¢5396500+%03 72320930013 7.0414848=-05 1+0102573+03
572000 54217698211 1+5055850+03 2+5430500+%03 701476259-13 7ep465892~=p5 1¢0109333+03
S74000 5¢1012251~11 1+5056588+03 225464500+03 649787412=13 7+0516%900~05 10116089+03
576000 4987569611 15057323+03 2¢5498500%G3 b.814]1564-13 70567871 =05 1+0122840+03
578000 4¢876658p=11 1+5058008+03 25532590+03 646537536=13 7e0618806=05 100129587+03
S80000. 4¢7684185=11 1+5L58640+03 2+55466530%03 6£+4974186=123 7+0669704~05 10136329+03
582000 4e6627816~1] 145059221403 2¢56030500%03 643450403-13 7¢0720567=0% 140143067+03
S84000. 445696A17=]1 1.5059751+03 25634500+03 6+1965139~13 7e0771394=05 10149800+03
586000 40459052711 1+45060229+03 25668500+03 64051734613 7¢0822185=05 1¢0156529+03
5868000, 4o36083]18w=11 1.5060654+03 257025006403 54910602113  7.0872940=05  1.0163253+03
590000+ 402649554=11 15061029+03 2¢5736500%03 %.7730140=13 7e0%923660-05 100169973403
592000, 401713649~11 15G61352+03 245770500403 5.6388831=13 70974344=05 1¢0176688+03
594000 4+0800003~11 1+5C61623+03 2e5804500+03 5.5081087=13 7+10249%72=05 120183399403
$96000. 39908072=11 145061842403 2+5838500%03 5.3804062=-13 701075606=05 1.0190i06+03
598000 3e93537277~11 1e5562C10+03 2+458725006+03 £e2562847=13 701126184=05 140196808+03




9¢

TABLE II (CONT'D) -VANDENBERG AFB REF. ATMOSPHERE (ANNUAL)

GEOMETRIC PRESSURE DENSITY VISCOSITY MOLECULAR PRESSURE
ALTITUDE RATIO RATIO RATIO WEIGHT DIFFERENCE
meters unitless unitiess unitiess unitless newtons cm-2
5200300 Fe354p154~]¢ 10943467512 38869856+00 1.7720000+%01 10189904+01
522000 9e1350668=12 1s0672y5p=12 3+889%082+00 1+7698000+%01 140189904+01
524000 8e92108B77~12 100407673712 . ... 3eB928286+00  _ 187676000%01 .. 1.0189904%0]1
526000 8+7125300~12 1+015034]1~12 3e8957470+C0 1e7654000+01 1.0189904+01)
528000 5¢5092416=12 908990485213 3.8986631+00 . ___1+7632000+0)____1.0189904+01
530000« 8e3110810-12 9e6560028~13 3.9015772+u00 le7610000+*ql 1.0189904+01
532000 Be1179085=12 9e418b6]143=123 39044892400 1e7588000+01 1.01899204+01
534000 7¢9295946~12 F1875064-13 349073990+00 T 107566000%01 10189904401
526000 7+7460636=12 Be9624967=13 349103066+00 1+7544000%01 1¢0189904+01
538000+ 7.5670114=12 Be743%161=13 Je9132121400 1+7522000*0!} 1.0189904+01
540000 743924920-12 8530095313 3.9161156+0Q 1+7500000%01 1e0189904+01
542000 72223247=14 63223713-13 3.919016%+00 1e7478000+01 1.0189904+01
544000 7.0563974=12 6e1200929~13 L .529219161+00  _ _1e7456000%*01) 1.0189904+0}
546000 6eB945945~1 2 7492310U45~13 3+9245132+00 1+7434000%01 1.0189904+01
5480G0. 64736805412 7e7312576=13 .. _3e9277082+400 . __1e74%12000*%01_.___1+0189904%01
550000« 69582925512 75444 16=13 3.9306011+00 1¢7390000+01 1,0189904+01
552000 6e4328474m]y 2e3624231=)3 349334919400 le7368000*+01 1,0182904+01)
554000 6e2b64740G=12 7+1851615~13 3+9363806+00 1e7346000+*0! 1+0189904+01
566000, 60]1437051=12 70129933=13 . 3:9392672+00_ 1+7329000%*01._ .. .10189904+01
55L8000 64004846112 beBY442920~13 3.9421518+00 1+7302600%01 1+0189904+01
840000 508686069~12 be68Q43bu=13 3+2450344+00 1+7280400%01 1.0189904+01
562000 5736071112 6e5208u08~13 3+9479148+00 1e7258000%01 10189904+01
564000 Leb068174=12 6e3652/47=13 39507932+:0 1e7236000%01 1 «0189904+01]
506000 Se4807003-12 0e2137449=13 3.9536695+00 1«7214n000+*01 1,0189904+01
56800Q. 5+3576537~12 600660979~13 39565438+ 00. +271%20Q0%0) 1,0189904%*04
570000« 522375994~12 5¢9222297=13 39594159400 1+7170000+01 1.0189904+01
572000 5e1204586=17 54782036] =13 3¢9622862+00 1e7148u00+n1} 1,0189904+01
574000, 5+0061561~12 Beb454177=13 3e9651543+00 1+7126000%01 1.0189904+01
576000 4eBYHE168=]2 5e5122776=13 309480204400 127104000+03 1.0189904+01
578000 4e7857742~=12 5+3825206-13 3¢9705845+00 1+7082000+01 1+0189904+0]
5800Q0e 40679551912 50256Ub42-13 39737464+(j0 1e7060000%01 1.0189904+01
582000+« 4+5758837~12 5¢1327885~13 3+9766065+00 1+7038000+g1 1.0189904+01
534000 H4e4747852=12 50126389713 .3+ 9794645+00 1«7016000%01 120189904+01
536000 4e3759516~-12 4ea8955204~13 3e9823205+0U0 106994000*%01 1.0189904+01
538000 4227956)12-12 407813519-13 3+985]744+00 _12697200Q%01 . 1+0189904+0)
590000 4¢1854716~12 42670052313 3e¢988p264+00 1+6950000*0! 1.0189904+0D1
592000 42093625212 425615462=13 3.49908763+00_ 1+6928000+01 1.0189904+01
594000 400039634~12 404557569~13 3e9937243+ug le690600U*01 1.0189904+01
596000 309164325=12 423526]144~13 3¢9965703+00 1e6884000+*01 1.0189904+01
578000 348309760~12 4e2520452~13 3.9994142+00 1e6862300+0! 1.,0189904+01
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TABLE II (CONT'D) -VANDENBERG AFB REFERENCE ATMOSPHERE (ANNUAL)

GEOMETRIC PRESSURE KINETIC MOLECULAR DENSITY COEFFICIENT SPEED OF
ALTITUDE TEMPERATURE | TEMPERATURE OF VISCOSITY SOUND

meters newtons cm-2 degrees K degrees K kg m-3 newton-sec m-2 m sec!
600{100. 3¢8185502=41 1+5062126+03 2+5906500%03 5134847013 703176726=05 10203506+03
602000 3.7354832-11 145062922+03 2+5928500+33 5.0188839=13 753120941 1~05 100207837+03
604000 3065493365~11 105063697+03 . . 2+5950500+03 40905695113 7.1242082~05 1e¢0212167+03
606000 3.5750650=11 1+5064451+033 245972500%03 447952135-13 701274738=05 1e0216495+03
408000 344976224=11 1.5065186+03  2.5994500+03 . 4e6873697-13 .7+1307378=05 . 1.022082]1+03
610000+ 3:4219634~1] 1¢5065900+03 2¢6016500%03 4¢5820%66-13 7+1340003=05 140225145+03
612000, 3.3480448=11 1:5066593+03 2+6038500+03 4e4793299=123 7e3372615=-05 10229448+03
614000 3.2758237~11 1+5067267+03 26060503403 443790059~13 7+1405213=05 10233788433
616000 3420524621=11 15067919+03  2.6082500*93 . 49281067613 ___71437795=05 .-10238107+03
618000 3+1363153=~11 145068552+03 2+06104500%03 441854494~=13 7¢1470362=05 100242424+03
620000+ 3enoB9468-]] 1e5U69164%03 2+6126500%03 400920967=13 7¢1502915=n5 1e02496739+03
6220000 3¢0331177-11 15069756+023 2+6148500%03 4+0009549=13 7+1535454=05 1¢0251052+03
624000 29387904=11 15070328403 _.226170500%03 39119594=13 . 71567979=05 100255363+023
626000 24475930711 1.3070879+03 2+6192500+033 3.8250685~=13 701600487=05 140259673+03
6280000 2¢8145008=] 1 15G71403%+03 ..22621%500%03 - 347402235=13._ .. ... 7+1632982=n5 120263981+03
630000 2754467 1=11 1+5071920+03 26236500%93 346573747=123 7+1665463=05 100268287+03
A32000. 246957963 =11 145072410+03 224258500+33 1.9764726=13 2¢1497928=05 1e0272591+03
634000 246384550=11 1+5072R60+Q3 2¢623050U+03 3.4974686=13 7¢1730380-05 100276894+03
636000 2.5.324128=] 15073329403 226302500%03 3.4203173~13 703176281705 1e0281194+03
638000 2e5276369=11 1¢5073758+33 2¢6324500%03 343449707-13 7¢1795241=05 1¢0285493+03
440000 2+4740984w) ) 150741l6é6+03 29 6346500*03 3271386113 7¢)827649=05 1.0289790+03
642000 2.4217661=11 1e5074555+033 2+6368500+33 3.1995177=-13 7+1869043=05 140294085403
444000 2370613g=11 15574923403 _.2+6390500%03. . _.3.1293260=13 -.721892423=095_ . . 1.0298379+03
646000 2¢3206101=11 1+45075270+03 2+6412500%03 3.0607682=13 7¢1924787=g5 1¢0302670+03
A48000 242717302=11 145075598+03 __2s6434500*03. 29938043=13 721957 139=05 ..1.0306960%03
650000, 242239467~ 1 1+3C75%04+03 206456500403 247283955-13 7+1989475=05 100311248+03
6520000 2¢1772325=11 15276191+03 26478500*03 20864502413 7¢2021798=05 100316535+Q3
654000 2+1315642=11 1¢5076457+03 2+6500500+33 2.8020902-13 7+2054107~05 1.0319819+03
656000 2eN369155=11 15Q76703+03 . 226522500%03 _2¢7411208~13 . 7+20863929=05 100324102+03
658000, 2.0432629-11 1.5076528+03 246544500+ 33 2+6815596=13 7+2118679=05 1003268383+03
660000 2+0005835=11 15077133433 2+6566500%03 206233733-13 72150945-05 100332662+03
662000 1¢9588535-11 1e5077318+03 2+6588500%03 245665272=13 7+21831%6=p5 10336939+023
6640000 1+9180502=11 1+5G77482+03 2+6610500*%03 205109883-13 7¢2215433-05 1+0341215+03
6660000 14878152311 1e¢5077626+03 2+6632503%03 244567255-13 7e2247656=05 120345489+03
668000 18391388~11} 1¢5077750+03 20665450u0%U3  2.44037080-13 702279864=05 1e0349761+03
670000 1+8309893~11 15077853+03 2+6676500+03 243519064=13 7+2312059=g5 1+035403(+03
672000 1e7636824=}1 1+5077936+03 206698500%03 243012897=13 7¢2344240=05 1e03583p0+03
674000 1+7271986-11 145077999+03 2+6720500+%03 2.2518293-13 792376407=05 140362567403
676000 126916199=)1 145078C41+03 2+6742500%33 . _ 2..2034991-13 _1+2408558=0n5 1e0366832+03
678000 1eb6566261~11 1+5078&G63+03 2e0764500%03 2+1562699=13 7¢2440697=05 120371095403
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TABLE II (CONT'D) -VANDENBERG AFB REF. ATMOSPHERE

(ANNUAL)

GEOMETRIC PRESSURE DENSITY VISCOSITY MOLECULAR PRESSURE
ALTITUDE RATIO RATIO RATIO WEIGHT DIFFERENCE
meters unitless unitiess unitiess unitless newtons cm-2
600000 3e47473858=12 491538088=-13 4en22562+00 i +6840000*n1 10189904+01
.602000 306658669~12 4egb00ul0=13 4e0040%941+00 1+68246600%01 1.0189904+01
60400Q. 305862325-12 349684375-13_ 4ep0p59311400 1+6813200+01 _120189904+01
606000 3e5084384=12 30879063913 4e3077674+00 1e679%s00%0! 1.0189904+01
608000 344324390=12 367918243713 4+0096027+00D 1+6786400%0]) 1+0189904+01
610000 3+3-81900-12 Je706664]1~13 4e0114373+00 1+6773000%01 1.0189904+0)
6120006 . 32656490=12 346235316 =13 @ 4.(132710¢G0 . ]e6759600%0)  1.0189904+01
614000 3.2147738=12 3.5423749-13 4e0151040+00 16746200+0) 140189904+01
616000, 3e1455272=12 304631482713 . 4.0169361+10 le6732800%0) _ 1.0189904+0})
618000 3e0778654=12 3¢3857983-13 4e0187673+00 1¢6719400+01 1.0189904+01
620000 3e3117524=-12 Jedl0Zai)1 =13 Ha(1205H978+00 lea70énN0*gy 10189904401
622000 Z2+9471501-12 3e2365500~13 Heg224Z74+UD 126692600%01 1.0189904+01
624000 Ze8840216=12 3e1645600=13 Hei3242563+00 lepb79200%01 . 140189904+01
626000 2+8223335-12 3ep942700=13 4e(3260842+50 1+6665800%01 1.0189904+01
428000 42 7620484=12 3025635113 He0279114+00 1+46652400%01_ .. .10189904+0)
630000, 2¢7031335~12 2¢9586149=13 400297378400 106639000%0! 1.0189904+01
632000 0 7.4445S5A1=12 @0 2.89314946=13 0 4.0336633e00 14625600401  1.0]189904+01
634000 Z2056892834~1% 208292%97=13 4e0(333881+U0 106612200+01 1018990440}
636000 20534285712 27668465713 . He0352120400.. ... 1+459860G+01 . 1.0189904%01
638000 2.4805306=12 2+7058973=13 He0370352+00 1¢6585400+01 10189904401
640000 2e4279899~12 206463713=]13 403388575400 1*4572000%*g1 1+0189904+Q]
642000 Z2e37b6329~12 2¢5882339-13 Ge(G40679G+00 1+6558600+01! 1.0189904+0]
644000 20326433112 225314526713 40424997400 106545200%0l . . ... 1.0189904+01
646000 242773621-12 24475993013 4ep443196400 1+6531800*%01 1.0189904+01
648000 2e2293931~12 204218230=13 “4+0461387+00 1+6518400%01  1.0189904+01
6560000 241862500112 203689109-13 4eG47957C+00 1+6505000%01 10189904+01
652000 2136656612 203172249=113 400497745400 1e64914600*a!l "1.0189904+01
6549000 zZe(918393~-12 20266736613 4+0515912+00 Les478200+%01) 140189904+01
656000, 24048022712 202174159~13 40053407C0+00 le664800%01L. . 120189904*01
658000 2eGUB1837~12 2¢1692342=13 420552221+00 1+6451400%01 140189904+0}
660000, 129632996=12 201221647=13 4e(0570364+00 1°6438000%*01 140189904+01
662000 1e9223473~12 240761793=13 4e05BE4T9+00 196424400+0! 10189904401
664000 1+8823045-12 2e0312554=~)3 4e0606626+00 _leeH11200*0]) 10189904+01
646000 1+48431501-12 1e9873558-13 4e06247444+00 126397300%01 10189904+01
666000 1+8048637-12 1+9444675=13 _He0e42655+00. 126384400%01  1.0}89904*0]1
676000 1e7674252~1¢ 109025%029=13 4eG660958+00 1e6371000%01 1.0189904+01
672000 127308136=12 1e8616167=13 4¢0679054+00 126357500+0¢ 1.0189904+0]
674000 106950097-12 1e8216060~13 4e0s97141%00 106344200+0! 1.0189904+01
_ 676000 L2 659996012 1+78250u96=13 _  "e(71%22({+00 . 14330800+0t = 1,0189904+40]1
67BOUDS 106257524~12 le7443037=13 40733292400 1+6317400%0! 140189904+01
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TABLE II (CONT'D) -VANDENBERG AFB REFERENCE ATMOSPHERE (ANNUAL)

GEOMETRIC PRESSURE KINETIC MOLECULAR DENSITY COEFFICIENT SPEED OF
ALTITUDE TEMPERATURE | TEMPERATURE OF VISCOSITY SOUND
meters newtons cm-2 degrees K degrees K kg m-3 newton-sec m-2 m sec-!
480000 1eal25000=11 15078564403 226786500%03 20110116713 7e2474822=05 1+0375357+03
682000 12549122311 1+5U7604%6+03 29 6808500+33 20065012013 7+2504933=-05 100379617+03
_._4B404Q.. .. 125564764= 1e50L70E06+03 _206830500%03 . 21209314713 7925370u29-05 _ 1+0383875%03
686000 1e5245465=11 1e5077947+03 206852500+%03 1497785%17~13 7+2569112=05 140388131+03
508000 1e4733139=4]} 15677867403 206874500+03 129357465=13 702601180=05 _ 1¢0392385+uy
690000 1e84627644=41} 145277786+03 2+68B96500*03 148945949=13 702633234=05 1e0396638+(3
692000, 144328801 ~11 15577646+33 2¢6918500+03 1e8543716~123 7+2665275=05 _1+0400889+03
694010 1e4336472~11 LebU77505+03 2+694050uU+03 le8150562+-13 7+2697332=-05 1+040513%+03
496000 13750504=11 15077343+03 206962500+03 1e77b6268~13 7¢2729315=-05% 140409386+U3
698000 143470747=11 145077162+03 206984500%03 1e7390620=13 7e2761313=-05 100413632+03
7200000 13i9920Gp=11 1e610746%a04113 22/ 06SQGHIA 127021014=13 72793298=95 120417826+03
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TABLE II (CONT'D) -VANDENBERG AFB REF. ATMOSPHERE (ANNUAL)

GEOMETRIC PRESSURE DENSITY VISCOSITY MOLECULAR PRESSURE
ALTITUDE RATIO RATIO RATIO WEIGHT DIFFERENCE
meters unitless unitless unitless unitless newtons cm-2
— &P0N00. 1e6922623-12 1e7066084733 4e(751355%00 _leed04pQutral . 10018990401
6062000 1e5595067-1£& lea704811~13 4e76941 1400 1¢6290¢00+01 1+0189904+01
_. 6240008 1527469312 Le6348224=13 4eQ787458+00 126277200*0) 1018%9904+0)
6H6000 1e4961344=]12 105999/32-13 4eQBO5498+UQ 1+6263800%01 140189904+01
6RE00Cs . 1e4654838=17 44(3823531+00 106250400*0! 1,0189904+01
6YNLCAN 1+4355036=12 145326231-13 HeQH4 1554400 1+6237000+0! 1+0189904+01)
692000 1e4061763-12 lsB000UB46-13 4eGp59571+00 106223600+01 140189904+01
694000 1377488212 1e4682006=13 4ep87752C+00 1e6210200+01 1.0189904+01
696000 19349424312 le4371534=13 BeB9S5ELFUD . hsel96800+01 120189994201
698000 1e32197006=12 14406805513 deyylin7d+un les183400+01 1.0189904+01
700000, 1e2949288=12 123769G64~=13 4e3931559+00 le6l70000%01  140189904+01
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